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PBBI’ACB. 


In this work I have endeavoured to provide a convenient 
and systematic manual of Arithmetic suited to the require- 
ments of the middle and upper forms in schools, of candi- 
dates for the various public examinations, and of those 
preparing for commercial pursuits 

In the treatment of the Theory no Algebraical symbols 
or formulae have been used The four fundamental rules, 
with which it is assumed that the reader is already famihax, 
are considered in less detail than the rest. Decimals are 
treated as independent of Vulgar Fractions, Recurring 
Decimals are sufficiently isolated to allow of their omission, 
if desired, from a first course, and considerable space m 
devoted to Approximation and its practical apphcations 
Questions of the kind known as Rule of Three” are tieated, 
in the first mstance, by the Umtary method, but only as a 
stepping-stone to the Fractional, or Ratio, method. 

The order m which the chapters are arranged is not that 
in which they need necessarily be read I have preferred 
rather to collect together, as far as possible, mto groups the 
more closely allied portions of the subject For mstance, 
all the varieties of Reduction will be found in one chapter, 
so that any one variety may easily be found when wanted. 

I have ventured to introduce a few small innovations; — 
a new explanation of “borrowing” in subtraction, the 
uniform use of the word “factor” in place of “measure”, 
the device of “ moving the points ” in Contracted Multipli- 
cation. I haVe also inserted a short chapter on the method 

m 
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PREFACE 


of Nine Multiples, and have given greater prominence to 
practical, than to puiely theoieti^^al. Discount 

A special feature of the book is the unusually large 
number and variety of examples fully worked out and 
explained in illustration of a rule and its converse, of 
methods of dealing with problems of some special device 
for saving labour, as well as of orderly arrangement of 
work In the notes which accompany these examples I have 
endeavoured to anticipate the dijBSculties of the student who 
IS without the constant help of an oral teacher 

The Exercises are all collected together at the end of the 
volume, each set being numbered to match the con‘esponding 
chaptei of “Bookwork” They have been diawn from so 
many sources, and so much care has been taken in selectmg, 
adapting, and arranging them, that I trust they will, on 
trial, not be found wanting as regards either variety or 
graduation. 

In Part I. there are frequent specimens of oral, or mental, 
questions, such as can, of course, be esisily made by the 
teacher during oral lessons In Part II many of the ques- 
tions on the commeicial rules have not been constructed 
to yield “ neat ” results, but are of a strictly practical nature. 

The Answers have been carefully tested, but among so 
many (about 8500) some errors have doubtless crept in 
I shall be grateful for notification of any that may be dis- 
covered, as also for othei corrections, or suggestions for the 
improvement of the book. 


A. E. L. 
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BOOKWORK. — Pabt I. 


L NUMERATION, NOTATION. 

A unit is a s^ngU thing, or o‘b]ect, 
also a single set of objects when regarded as a whole 

!For instance, an cl sihA&p , cl ^CL%r of gloves^ cl ^gcLch of Ju>'uvidSt 

If the unit is of some parUaalar Mnd^ mentioned by name, it is 
called concrete. 

A number states how many umts there are in some particular 
group 

For instance, five apples, seven steep , six pairs of gloves, three packs of 
hounds 

When no ^pcurtioulour Tcmd of unit is mentioned, (f> e when the unit 
considered is abstract), the number is called an abstract number. 

For instance, five, seven, six, three. 


Numeration is the art of expressing numbers in words 

As all civilized nations count by tens, the method of numeration 
is, in its mam features, the same in most languages Each of the 
numbers from one to ten has an independent name, but the names 
of numbers greater than ten are almost invariably compounds of 
these ten names 

Thus, m English, “eleven” means one ctnd ten, “twelve,”* two cmd ten, 
“ thirteen,” three cmd ten, and so on “ Twenty ” means two tens, “ thirty,” 
three tens, and so on. Also, “hundred,” and “thousand,” are probably 
compoimds of words which originally meant ten tens and ten h/uTidbreds 
respectively The names “million,” “bilhon,” “trillion,” &o, are, how- 
ever, comparatively modem inventions, and are used, m England, for a 
thousand thousands, a mdlion mdZtons, a mtlZion htUvons, &c , respectively. 


* Tlie use of “eleven,” “ twelve ” In English, where we might have expected to find o»i«- 
teen, two-teen, is probaoly due to ttieir derivation from the <3k)thic lig Instead of the Anglo- 
Saxon ten 

t In other parts of Europe, and in America, “hllllon” Is used for a thousand mlllioiui 
“trillion” for a tfwuaand hiUlons, <fcc 

C838) 1 A 
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NOTATION 


The method of counting hy tens is called the Decimal system 
(Latin, decem, ten), and the numher ten is called the base, or 
radix, of the system 

The world-wide use of the number ten as base is doubtless due 
to the primitive custom of counting on the finge'tb 

Any number might be used as base 

For instance, if mne were base, and “ny” were used for mne as we 
now use “ty*’ for then, ]ust as, with base ten, ^^thir-iy-seven” means 
three tens and sefoen, so, with base mne, “ thir-wy-seven ” would mean 
three nines <md seven 

In some special cases a limited use ^5 made of other bases 

For instance, in speaking of “thiee score and eight” sheep, we use 
twenty as base, and m speakmg of “five gross three dozen and seven” 
buttons, we use twelve as base 

Notation is the art of repiesenting numbers by means of 
symbols, or figwes 


Various systems of notation have been used by different nations, 
but, owing to Its great superiority, the only one in geneial use 
now is the Arabic * 

The ten figuies of this system, namely, 0, 1,2, 3, 4, 5, 6, 
7, 8 , 9 ,t are called the digits (Latin, digitus^ a fingei) 

By means of the ten digits any numbei whatever can be lepie- 
sented, the need of fresh symbols for large mimbeis being avoided 
by making the value of any digit depend upon its fO'^iiion as well 
as upon its shoupe 

For mstauce, the figure 3, by reason of its shape always represents three 
units of some kind or other, and, if it stand alone, these units are svngle, 
but, if another figure stand to the right of it, it no longer represents three 
ones, but three sets of ten, and so on 

Thus, the value of any figure is mcreased tenfold by moving it 
one jplace towai ds the left 


*lt acqmred the name “Arabic” from having been introduced into Euiope by the 
Moors when they conquered Spam , but the knowledge of it did not begin to spiead m 
Europe till the X2th century, and it was not m general use till much later The system 
had Its ongm in India 

t These symbols were m use in India at least SOO bo It bas been 00113 ectuied that 
they originated m an arrangement of as many stiaight strokes as each symbol repieseiits 
units, thus— 


I 
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Tile value which anv ^gure bears hy reason of its simps is called 
its intriTisfic, or digit value 

The value which it gains by position is called its local value 
(Latin, locus^ place) 

Any number might be used as base in a system of notation 
embodying this prmeiple of local value 

Thus, for instance, just as in the decimal system, with ten as base, 
342 represents 3 sets of ten times ten^ 4 sets of ten, and 2 single^ objects, so, 
with SIX as base, 342 would represent 3 sets of six tunes szx, 4 sets of six, 
and 2 single, objects 

The number of digits employed m any such system would be 
the same as the number chosen as base 

Thus, if six were base, the only digits used would he 0,1, 2, 3, 4, 6; 
for SIX would then be represented hy the figures 10, se^en by 11, and so on. 


The figure 0, (called nought, cipher, or z&ro,*) has no intrinsic 
value, hut is used to fill up a vacant place, and thus give local value 
to another digit. 

The figure 1 is often called unity. 

It is the pnnciple of local value that constitutes the great 
superiority of the Arabic over other systems of notation. 

In the Roman system, which was in general use ux Europe before the 
introduction of the Arabic, the symbols are the letters I , V, X , L , C , 
D, M, representing 1, 5, 10, 50, 100, 600, 1000 respectively, a line 
placed over a letter increasing its value a thousandfold Thus, V repre- 
sents 6000, X, 10000 The symbols Iq, Ioo» OIq, OCIoq, were also 
used for 600, 5000, 1000, 10000 respectively 

The Roman symbols have no local value Thus, X always represents 
ten ones whatever its position, and XX means ten and ten, or twenty. 

The symbols axe arranged as a rule m order of value, the greater to the 
left, and their separate values are added together, thus OOLXXXVI 
represents 286 But in order to avoid to some extent repeated use of the 
same symbol, a symbol of less value sometimes stands to the left of one of 
greater value, in which case its value is subtracted from that of the greater; 
thus rV means one less than -^ve, or 4; XE means ten less than fifty, or 
40 , and so on 

Even as a means of merely representing a number the Roman system, 
as compared with the Arabic, is very clumsy Thus, for instance, the 
number MDCCCXOIII, or 1893, requires ten symbols instead of four 
Moreover, owing to the absence of local val/iie it is useless for the ojperations 
of arithmetic, these were performed mechanically, either hy means of 
pebblesf or counters, or by help of an instrument c^ed the abacus 


* “Cipher” and “zvo” are both derived from the same Arabic word, signifying vacant* 
t Whence the word “calculation,” from the Latin calculus, a pebble 
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NUMERATION 


To read, or write m words, a number expressed mfigwes 


If the ntunher consists of not more than four figures, we take 
each figure separately and mention both its intrinsic and its local 
value 


For instance, 1S72 lepresents 
two single, 
seven sets of ten, 

three sets of ten tens, or a hundred, 
and one set of ten hundreds, or a thousand, 


objects, 


which we express shortly, thus 

One thousand, three hundred and seven-%-two 


Again, 8502786 represents 

SIX ones, or units of the 1st order 


eight tens, „ „ 2nd , 

seven hundreds, „ „ 3rd , 

two thousands, „ „ 4th , 

no ten-thousands, „ „ 5th , 

five hundred-thousands, „ „ 6th , 

and three rmUions, „ „ 7th , 


Here, instead of repeating the word thousand three times over, we group 
together the figures in the local value of which that word occurs, omitting 
to mention the cipher, and then, beginning with the units of the highest 
order, express the number thus 

Three million, five-hundred-and-two thousand, seven hundred and 
eigh-<y-six 

Similarly m a larger number we group together all the digits represent- 
mg mtUions, &o 


In order to facihtate the reading of large numbers commas may 
be inserted after the 3rd, 6th, and 12th figures, counting from right 
to left, then the figures letwem the finst and second commas aie 
thousands, and those heiween the second a/nd third commas 
millions, and we read each group separately as a distinct 
number, adding the local value of the gtoujo 

For instance, the number 67360942 

Inserting commas between the 9 and 0, and 

between the 3 and 7, we see that there are 57,360,942 

57 miUtons, and 360 thousands 

Hence this number is expressed m words thus 

Fifty-seven mdlion, three-hundred-and- sixty 
nine -hun dre d - an d - fo rty- 1 wo. 
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Again, to read the number $8764003201435 

Inserting commas between tbe 4 
and 1, the 2 and 3, and the 7 and 8, 
and remembering that a billion is a 
million millions, we see that there 
are 38 btUtons, 764003 <millwn8, and 
201 thouBands 

Hence we read this number thus 

Thirty -eight hiLlzon, seven -hundred -and -sixty -four- thousand- 
and- three rn'ilUont two -hundred -and -one thousand, four-hundred- 
and-thirty-five 


38 , 764003 , 201,435 


To write in figures a number expressed m words. 


The places of the units, ^ tens, hundreds, &c , may at first be 
indicated by little dashes and the commas inserted as before. 

For mstance, to write in figures the number Forty-one mdZions, thirty- 
five thousand and three 


First arrange the commas, thus . — 

Hext write the miUions, 41, to the left 
of the left-hand comma ; 
then the thousands, 35, to the left of the 
nght-hand comma, 

then the 3 m the wnits place, thus — 

Finally, fill up the vaoomt places with 
ciphers, thus — 


3 > 


41 , - 35, --3 


41 , 035 , 003 . 


jVofe — It should be remembered that seven digits are needed to repre- 
sent a million, thirteen to represent a billion. Also, that the greatest 
number consisting of two digits is 99, and the least is 10, the greatest 
number of three digits is 999, and the least is 100, and so on 

Numbers taken in thevr natwral order are called consecutive. 

For mstance, 17 » 18 , 19 , are consecutive numbers 

JSote on the origin of the Roman symbols — Those denotmg the smaller 
numbers are of very great antiquity, bemg derived from the hieroglyphics, 
or picture -writmg, of the ancient Egyptians Thus the symbols I, II, 
III, IIII had their ongm in rough sketches of one, two, three, four 

fingers , V, of an entire hand \/ , X, of two V’s or hands The sym- 
bols for the higher numbers, C, M, are of much later ongm, bemg 
the imtials of the Latin names for the numbers they represent, and L was 
onginally half of the letter C 


• When used m connection with abstract numbers the word “ units ” implies units of 
the lat order, i e ones 
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ADDITION, 


IL THE SIMPLrE RULrES. 

The four fundamental operations of arithmetic — Addition, 
Subtraction, Multiplication, and Division — are called simple when 
the numbers dealt with are ahstfiact numbers * 

Addition 

Addition is the operation of finding a number which shall 
contain as many units as there are m two, oi more, given numbers 
together 

The result is called the sum, the totals or the amount 

The sign of Addition is +, and is read plus ” 

!For mstance, 3 + 6 is read “ Three plus five ” 


In primitive times the sum of numbers would be found by 
actual countmgj each unit in each number would be represented 
perhaps by a pebble, and the whole heap so formed would then 
be counted 


The use of the Arabic system of notation enables us to obtain 
a sum much more rapidly We commit to memory the Addition 
Table e the sum of every pair of the digits) and use its results 
in the addition of larger numbers In so doing we employ the 
following fundamental truth, or axiom — 


The sum of numbers is the same as that of all then parts taken in 
am/y older 


Hence, regardmg each of the numbers to be added as consisting 
of the separate parts, imits, tern, hundreds, &c , we fiist collect 
together all the units, then all the tens, and so on 

If the resulting number of units exceeds nine, we lemove any 
complete sets of ten at once and ‘‘carry” such sets forward to be 
counted in with the other tenSj and so on 


Note — ^For convenience it is usual to arrange the numbers to be added 
in a vertical column, so that all the umts are m one straight line, all the 
tern m another , and so on It is weU, however, to practise adding small 
numbers across 


To test the result of Addition 

Add the numbers in the reverse order, from top to bottom, 
instead of from bottom to top , or, in the case of “ cross” addition, 
from nght to left, mstead of from left to nght 


* Or when they refei to ** simple” quantities See p 24 
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Subtraction. 

Subtraction is the opeaation of finding how many -units 
remain when from a given number a smaller number is taken 
away. 

The result is called the difference, or the remainder 

The sign of Subtraction is — , and is read minus ” 

For instance, 7 — 3 is read “ Seven vmnus three ** 

It follows from the definition that the remainder, if added to 
the smaller number, will make up the larger number, hence 
Subtraction is the undoing of the Addition of two numbers, i e, 
in Subtraction we have the sum of two numbers given, we have aU& 
one of those numbers given; and we are required to find the other. 

Hence the Addition Table is available for Subtraction 

For instance, as 8 + 7 is 15, conversely, 15 — 7 is 8, and 15 — 8 is 7. 

The method used in the subtraction of large numbers corre- 
sponds to that used in addition; we take the units, tens, Ssc , of the 
smaller number from the units, fens, &c , respectively, of the gi eater 
But, as some digit of the smaller number may be greater than the 
corresponding digit of the larger number, it is often necessary zo 
reaiiange the larger number. 

(i ) For instance, in subtracting 85 from 81, 5 units cannot be taken away 
from 1 unit, but we can rearrange the greater number by changing one 
ten into umts, thus, instead of regarding the number as 8 tens and 
1 wmt, we may regard it as 7 tens and 11 units 

Now, taking 5 units from 11 units, there remam 6 units, 
and takmg 3 tens from 7 tens there remain 4 tens, 
thus the required difference ib 46 

The written work then might be arranged thus, 
the figures 8,1, being cancelled and replaced by 7 and 11 

(ii ) In practice, however, we change a ten into units mentally, and remember 
when we reach the tens column, that we must decrease 

the 8 tens by this 1 ten as well as by the 3 tens ^ ^ 

But to take 1 and 3 %n succession from 8 is eqmvaJent 35 

to taking 4« from 8 in one operation 

We therefore “ carry 1 ” which we add to the 3 and 
then take 4 from 8 

Note — If a cypher occur m the greater number, the mental rearrange- 
ment ” reqmred may be more complex For instance, in taking 267 from 
305, as there are no tens in 806, we first change 1 hundred into 10 tens, 
and then, as before, change one of these tens into units 

The method (u ) is based on the following axiom — 

To take s&oeral nurribers in succession from a given number is eguivctr 
lent to taking their sum fiom that given numbei. 


7 11 
^ X 

3 6 

4 6 
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SUBTRACTION. 


It follows from the foregoing axioms that the order in which 
a succession of additions and subtractions is performed does not 
ajffect the result ^ 

For instance, 4 — 3 + 2 is correctly found, either 
by first taking 8 from 4 and afterwards adding 2 to the result, 
or, by first adding 2 to 4 and afterwards sub ti acting 8 from the result 
Again, 7 — 3-1-8 — 6 + 12— 9 would mvolve jive operations if each 
addition and subtraction were perfoimed se^aratdy zn the order given 
But as7~3+8--6+12 — 9is equivalent to 7 + 8 + 12 — 3 — 6 — 9, 
and as to subtract 3, 5, and 9 in succession is equivalent to subtracting 
their stm in one operation, the result can be obtained m three steps thus — 
the sum of 7, 8 and 12 is 27 , 
the sum of 8, 5 and 9 is 17, 
and 27 - 17 = 10 

Also, m the question — Find the value o/ 7 — IS + 23 — 41 — 19 + 64, 
the operations cawnot be performed %n the order given 
We proceed thus 

7 - 13 + 28 - 41 - 19 + 64 = 7 + 23 + 64 - 18 - 41 - 19 
==:= 94 - 73 
= 21 Am 


It IS useful to he able to add several numbers together and 
subtract their sum from anothoi number m one operation 


Example — Tahethe svm of 1684, 592, and 2348 f7om 8126 


Mental Woih 

(Onlj the fisrores in thick type are wittoi down ) 
let Step 

Beginning at the bottom of the units column, 
we say (or, thmk) 

10, 14, 23 from 26 (ohanging two tens to umts) 
leaves S 


Oarry^, 

6, 15, 28, 30 from 32 (changing three hundreds 
to tens) leaves 2 


3rd step 
Carry 8, 

6, 11, 17, 21 from 21 (changmg two thousands 
to hundreds) leaves 0 


Written Worh 

8126 
4791 
1684 I 
592 I 
2348 ] 

3023 Am 


4th step 

Carry 2, 

4, 5 from 8, leaves 8 


To test the result of Subtraction. 

Add the result to the smaller number ^ this shpuld give the 
larger. 
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Multiplication. 

Multiplication la the opSration of finding the sum which 
resu lts vhen a given number i8 repeated as many times as there 
are units m another number 

For instance, to multiply 23 by 4 is to find what 23 repeated four times 
amounts to, %e 23 multiplied by 4 = 23 + 23 + 23 + 23 = 92 

The number to be multiplied is called the multiplicand; the 
number by which it is to be multiphed is called the multiplier; 
the rmM is called the product 

For instance, in the example above, 

23 IS the muUtpUcandfj 4 is the multvpUer, and 92 is the ^roi3lMct, 

The Sign of Multiphcation is x, and is read “multiphed by/^ 

For instance, 5 X 3 is read “Five muUvgUed hy three ’* 

It follows from the definition of Multiplication that any product 
might be obtained by Addition. 

For mstance, 467 X 93 might (at great expense of time and labour) be 
found by settmg down 467 nvriety ‘three times and then adding these 
nmety-three numbers together 

This we avoid by committing to memory the Multiplication Table* 
{% 6 the product of every pair of the digits), and using its results 
in the multiphcation of larger numbers In so doing we employ 
the following prmciples — 

(I )t The product is the same^ whether we rmltiply the first of two 
numbers by the second^ o? the second by the first 

For mstance, to show that 4 multiphed by 3 is equivalent to 3 multi- 
phed by 4 

We know, from the defimtion of Multiphcation, that 
4x3 — 4 +4 + 4 

l + l+ l + l + l+ l + l+ l + l + l + l + l 
= 1 + 1+1 + 1 + 1+1 + 1 + 1+1 + 1 + 1+1 

= 3 + 3 + 3 + 3 

= 3x4 
Or thus — 

Take 12 counters and arrange them as in the « * « # 

accompanying diagram, then the total num- * * * * 

her of counters is the same whether we r^ard * * * * 

them as three roxos of four, 

or as four columns of three le 4x3 = 3x4. 


* It IS usual to leam the Multiplication Table beyond 9 times 9, as for as 12 times 12, 
and it IS well to gradually learn it a little further stilL 

t Sometimes referred to as the Commutative Law 
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MULTIPLICATION. 


(n.) The product of two numhers is the same as the sum of the 
jproducts obtained by multv^ymg one of them by each of the 
jpaits of the other numbei 

For mstance, considering 6 as made up of the parts 2 and 3, we know 
by the defimtion of multiplication, that 

4 muUvphed by 5 = 4 + 44*4-4-4 + 4 

=4+4 +4+4+4 

= 4 mulUpUed 2 + 4 mvlHpUed by 3 

Or thus — 

Take 20 counters and arrange as * * * * * 

mtheaccompanying diagram, then * * « * * 

the total number of counters is the * x * * * 

same whether we regard them * * * » * 

as five cohim/ns of four, 

or as two columns of four, together with three more columns of four 
4x5 = 4x2 plus 4x3 

Note — It is evident, from the same diagram, that, conversely, 

4x6 mzmis 4 x 3 = 4 x 2 


If tke product of two numbers be multiplied by a third number 
the result is called the continued product of the tlinee numbers, 
and so on 

Numbers multiphed together ai^e called factors of their pro- 
duct. 

For instance, the continued product of 2, 3, and 5 is 30, 
and 2, 8, and 6 are factors of 30 

(m ) The order in which the factors one multyplied together does not 
affect the result 

For mstance, 2x3x6 = 6x3x2 = 3x6x2 

(IV ) To multvply in succession by the factors is eguwalent to multi- 
plying by then jproduct 

For instance, 7x2x3 = 7x6 

To multiply a number by lo. 

Affix one cipher to the right of the figure in the units place 
Thus each figure is moved one place towards the left, and is conse- 
quently increased tefnfold Hence, by (XL ), the number itself is 
multiphed by 10. 

Similarly, to multiply by loo, xooo, &c. 

Affix two, three, <fec., ciplms 
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We will now illustrate the application of the foregoing prin- 
ciples — 

Example — MuUvply 243 hy 75, md ea^lmn the jprocess 

Regarding 75 as made up of tlie parts 5 and 70, we know, by (II ), that 

we multiply 243 by 75 if we 

multiply 243 by 5, 

(u.) then multiply 243 by 70, 

(m.) and add the results. 

(i.) Now 243 IS multiphed by 5 if each of its parts be multiphed by 5 
Hence, regarding 243 as made up of 2 hundreds, 4 tens, and 3 umts, 
we first multiply the 8 umts by 5, carrying forward any complete sets of 
ten that result, and set down the lemaming units in the umts place; we 
next multiply the 4 tens by 6, adding m the “earned*' tens^ &c. 

Here each small product is known from the Multiplication Table, 

We thus obtain 1215 as the product of 243 and .5, 

(li ) Augain, we know by (IV ), that we multiply 243 by 70, if we multiply 
m succession by 7 and 10, the factors of 70 

Hence multiplying 243 by 7 (m the same way as we before multiplied 
by 5), we obtain the product 1701; 

And we multiply 1701 by 10 if we affix a cipher. 

Thus we obtam 17010 as the product of 243 and 70 

(m ) Finally, adding 1215 to 17010 we obtam 
18225 as the complete product 

In practice the cipher due to multiplication hy 
10 is omitted, and its place in the second line is 
left vacant, the wntten work bemg arranged thus. 


75 

1215 

1701 

18225 


f^ote — If we multiply 243 by 706, tico places m the second line, due to 
multiplication hy 100, must be left vacant; and so on 

Hence, each Ime of m/ulttpliooMon hegvns under the figure hy vshioh we 
mndtipl/y. 

Again, to multiply 243 by 7600, we first multiply 
248 by 75 as before, and then affix two ciphers 
to the final result, i e multiply the final result 
by 100; thus 


7500 

1215 

1701 

1822500 


In the above example we multiplied, as is usual, 
by the umts figure first We might equally well 
have multiplied hy the units figure laM 

For instance, the work of 4731 x 624 might 
stand thus , 


4731 

524 

23655 

9462 

18924 

2479044 
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MULTIPLICATION. 


Multiplication by one figure may be combined with Addition, 
or Subtraction, in me operation ^ 


T’or instance, Multiply 473 hy 8, andL subtract the result from 3951 


Mental Work 

8 times 3 is 24, 24 from 31 leaves 7 
Carry 3 

8 times 7 IS 56, 66 and 3 is 69, 69 from 66 leaves 6 
Carry 6 

8 times 4 is 32, 32 and 6 is 38, 38 from 39 leaves 1. 


Written Work 
3961 
473 X 8 
167 Arts 


The product of two equal factors is called the square (or second 
power) of one of those factors 

For instance, 7 X 7, or 49, is the sguare of 7. 

The continued product of three equal factors is called the cube 
(or third power) of one of those factors 

For mstance, 5 X 6 X 6, or 125, is the cube of 6 

The continued products of fowr, five, &c , equal factors are called 
the fourth, fifth, &c , powers of one of those factors respectively 
For mstance, 3 X 3 x 3 X 3, or 81, is the fourth power of 3. 

A.powefr of a number may be mdicated by a small figure placed 
above the numbei, and called the index of the power 

For instance, means 7 x 7, or the square of 7, 

and 10® means 10 x 10 x 10 x 10 x 10, or tho fifth power of 10 

To test the result of Multiplication 

Divide the product by one of the factors, then there should 
be no remainder, and the quotient obtained should be the other 
factor 

Or, apply the test known as casting out the nines 

In this test we first find the remainders when the mm of the 
figures in each of the factors is divided by g, we then multiply 
these remamders together, and divide their product by 9 in order 
to obtam the remainder (E) We next find the remainder when 
the mm of the figures m the product is divided by 9, this should 
be the same as the previous remainder (E) 

For instance, to show that 6642 x 847 = 1967774 

First, 

6 + 6+44-2 divided by 9 gives rem* 8 

and 3 + 4 + 7 « 9 „ 6 

Also, 

1 + 9 + 5 + 7 + 7 + 7+4 dj^ded by 9 gives rem* 4, which agrees with (B). 


I and 40 — 9 gives rem>^ 4 (B). 

r 
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Division 

Division is the operation of finding how many times one 
number is contained in another. 


The sign of division is — , and is read divided hy ” 

For instance, 15 — 3 is read “Fifteen divided "by three.” 

The number to be divided is called the dividend; 

the number by w^hich it is to be divided is called the divisor; 

the result is called the quotient. 

For instance, m the exanaple above, 

15 IS the dividend^ and 3 is the dwisor 

Also, as to divide 15 by 3 is to find how many threes there are in 16, 
and as we know from the Multiplication Table that 6 threes mate 16, 
the quotient is 5 

Thus Division is the undomg of Multiphcation; ie when the 
piod/uct of two footers is gwen^ and om of those faot^s is also given^ 
Division IS the operation of fmdmg the other factor * 

Hence the Multiplication Table supphes results in Division. 

For instance, as 7 X 8 is 56, conversely 56 — 8 gives quotient 7 
and 56 — 7 gives quotient 8 


The quotient^ (i e the nurribei of times the dmsor is contained in 
the dividend,) might always be obtained by subtracting the divisor 
from the dividend as often as possible, and then counting the 


number of such subtractions. 

For instance, if we take 6 from 19, then 6 from the _6 . isfc 
remamder, and so on, we find that after three subtractions 1 g 
have been perform^ the remainder zs 1, ficom which 6., 2 nd 

we cannot again take 6 “y 

Thus 19 — 6 gives quotient 3 and remainder 1. 6 Srd 

But we know, that to subtract 6 three times m suc- 
cession IS equivalent to subtracting 6 4-6-1-6, or 18, in 
one operation, and as we know from the Multiphcation 1 9 
Table that three times 6 is less, and four times 6 is 18 3 s%xes, 

greater than 19, we can judge beforehand how many “Y 

sixes to subtract, and so by help of the Multiplication 


Table obtain the result much more concisely thus. 


* We shaU see m Chapter XVHI that tins view also applies to a division in which a 
ftiial remainder ocenrs. 
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A divisio n IS called exact when no final 't emainder occurs. 

In this case, as we have already^ seen, the divisor and quotient 
are the factors whose product is the dividend, le m. exact division, 

Divisor X Quotient = Dividend (i) 

And, as we know, from (I ), that in Multiplication the factors 
are interchangeable, it follows that in Division the divisor and 
quotient are interchangeable 

Hence, as Dividend— Divisor = Quotient, 
so also Dividend -r Quotient = Divisor 

Thus Division may be regarded sts the operation of findmg either 

the number of times one gvuen number is contained in another, 
or the number which is contained a given number of times m another 

A division is called inexact when there is a final remamder 
Hence, in %nexact division, 

Divisor X Quotient + Remainder = Dividend (u) 

For instance, m the question The divisor is 6, the quotient 8, and the 
remainder 1, find the dividend, the required dividend = 6x84-l — 19 


We Will now illustrate the method known as “Long’’ Division, 
Example — Dwide 18096 hj 23, and explain the process 


It 18 evident that 23 is contained less than 1000 times and more than 
100 times in 18,096, the highest figure in the quotient will therefore 
represent hundi eds, we find this figure first 


Ist step 

We find on tnal that 7 times 23 is less, 
but 8 times 23 is greater than 180, 

1 fi 23 IS contamed more than 700times, 
and less than 800 times, m 18096 
Thus the hundreds figure m the quotient is 7 
Subtracting 700 times 23 from 18096, 
we obtain the remamder 1996 


23)18096 f 700 
16100 \ 80 
1996 
1840 
166 
138 
18 


We now proceed to find the next 
figure m the quotient, namely, that which represents tens 
Stnd step 

We find on tnal that 8 times 23 is less, but 9 tunes 23 is greater than 199. 
le 23 is contamed more than 80 times, and less than 90 times, in 1996 
Thus the tens figure m the quotient is 8 

Subtracting 80 times 23 from 1996, we obtain the remamder 166 
$rd step 

As 28 IS contamed less than 7 times, and more than 6 times m 166, 
the units figure m the quotient is 6 

Subtracting 6 times 23 from 166, we obtam the final remainder 18. 
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We have now subtracted 

first 700 times 23, 
then 80 tm^s 23, 
and then 6 times 23, 

which we know is equivalent to subtracting 23 successively 786 times 
from 18096 Also 18 remains, from which we cannot agam take 23. 

Hence the quotient is 786 and the final 
remainder is 18 


In practice the written work stands thus- 
tlie cipheis at the end of the successive 
products being omitted and their places 
being left lacant AUo the figures of the 
dividend ai e brought doun one by one, as 


23)18096(786 

161 

199 

184 


156 

138 

18 


Abridged method of working Long Division * 


This consists in subtracting each figure of the various products 
as soon as tt is obtained and writing down the differences only 
For instance, the above example by this method is worked thus . 


Mental Worh 

(Oaly the figures m thick type are -wntteBt down ) 

1st step. 

7 times 3 IS 21, 21 from 80 leaves 9. 

Cany 3 

7 times 2 IS 14, 14 and 3 is 17, 17 from 18 leaves 1. 
Bnd step Bnng down 9 

8 times 3 is 24, 24 from 29 leaves 5 
Carry 2 

8 times 2 is 16, 16 and 2 is 18, 18 from 19 leaves 1, 
Srd step Bung down 6 

6 times 3 is 18, 18 from 26 leaves 8 
Carry 2 

6 times 2 is 12, 12 and 2 is 14, 14 from 15 leaves 1, 


Written WorJc. 

23) 1809 6(786 

199 

156 

18 


Note — The advantages claimed for this method are that it saves time 
and is very compact in appearance On the other hand, the greater com- 
plexity of the mental process increases the liability to err, and errors if 
made are also less easy to detect Moreover when the same figure occurs 
more than once in the quotient, the labour of multiplying the divisor by 
that figure has to be repeated 


When the diviisor is not gi eater than 12, the whole of the work 
IS always performed mentally, and the figures of the quotient are 
written m succession below the corresponding figures of the divi- 
dend, this IS called “Short” Division 


* Sometimes called the Itahan, or Contmental, method 
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Division by Factors. 

It follows conversely from (IV y that to divide in succession 
by the factors is equivalent to dividing by their product 

Hence, whenever the divisor is known to be the product of 
factors not greater than 1 2, shm t division can be used. 

For instance, to drnide 3621 hy e 4 X 6. 

Dividing first by 4 and then 
by 6, we obtain the final quo 94. i ^ 

tient 150, and the remainders ^ 

1 and 5 

We have now to find the 
complete remamder 

When we divide 8621 by 4 we find how many sets of four there are in 
8621 urwts, namely, 905 fours and 1 umt over. 

When we divide 905 fowrs by 6, we find how many sets of six-fours^ 
(^ e how many lAioenty-fourSi) there are m 906 fours, namely, 150 twenty 
fowrs and 6 fours over 

Thus the complete remainder is 5 fours + 1 umt, or 21 umts 

Hence, m division by two factors, to obtain the complete 
remainder* Mulhjply the second remainder ly the first dimoo and 
add the result to the first rema/indei * 

Agam, to divide 6787 hy ZxB'X.7,%e hy 106 
1st st^ 

6787 umts contam 
2262 threes and 1 unit 
over, 

£nd step 

2262 threes contam 
452 Jifteens, and 2 
threes over 
Srd step 

4:52 Jifteens contain 64 hundred-and-Jives, and 4 fifteens over 

Thus the complete remamder is 4 jifteens -^2 tArcca+1 umt, i e» 67 umts 

Hence, m the case of three factors, to obtain the final re- 
mainder MulUjply the third remainder ly the jpioduct of the first 
two dimsors^ the second remamder by the fi/tst dvmm, and add these 
results to the first remamder. 

Similarly we might proceed in the case of four, or five, factors 

* This rule should he illustrated practically with counters to young hegmners, thus — 
Take, say, 74 counters and arrange them m htacks of Jive, we thus find that we can make 
14 stacks 01 five and have 4 single counters over Now arrange the stacks in giovps of 
wrw sta^St we ttius ob^in 4 groups and have 2 stackti over Thus 74 divided by the 
factors of 15 (i e 6 and 8) yields quotient 4 and remainder 4 single rounters + 2 stacks qf 
five counters, i e 14 single counters 


f 3 16787 

1061 5 2262 1 umt = l"! 

I 7 [452 Ztheea = fi|- 67 rmT. 
64 4 Jifteens = eoJ 


13621 

160 6 } 
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To divide a number by lo. 

Cut off the figure uuhich stands m the units filace 

For, by so doing, each of the remaining figmes is moved one 
place towwrd the nght^ and is, consequently, decreased t&nfold^ hence 
these remaining figures give the quotient, and the figure cut oflf, 
which was ongmally in the umts place, is the remainder. 

For instance, 23^4 divided by ten gives quotient 23, remainder 4. 

Similarly, to divide by loo, looo, &c , 

Cut off two, three, <fec , figures to the right of the number. 

For instance, 364^27 divided by 100 gives quotient 364, remainder 27. 

Also, to divide by 20, 200, &c., or by 30, 300, &c.. 

Cut off one, two, Szc., figures, amd divide by 2 , 8 , &c 

For mstance, to dzvide 3668 hy 70 

The remainder 18 results from 1 ten 
remaining from the division of 365 tens 
by 7, together with the 8 umts remam- 
ing tom the previous division by 10 

Again, to divide 38821 1200. 

The remamder 421 results from 4 hun- 
dreds remainmg from the division of 
388 hundreds by 12, together with 
21 units remaining tom the previous 
division by 100 

Also, to divide 305715 hy 19000 

The remamder 1715, results from 
1 thousand remaining from the division 
of 304 thmsands by 19, together with 
715 units remaining from the previous 
division by 1000 

The following principle is important 

(V.) The quotient is not altered hy multiplying, or dividing, loth 
dividend and divisor hy the same numhen. 

For instance, the quotient of 6—2 is the same as that of 7 times times 2. 


7,0 (365,8 

52. 18 remT. 


12,00 |388, 21 

32 421 remT. 


19,000)305,715(16 
19 — 

115 
114 

1715 'iemr. 


To test the result of Division. 

Multiply the divisor and quotient together, and add the re- 
mainder (if any) to the result, this should give the dividend 
Or, subtract the remainder (if any) from the dividend, and then 
cast out the nines as in proving multiplication. 

(838) B 
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SIGNS 




Use of Signs. 

The sign of equality is =, and is*"iead equals ” 

It should, of course, never connect ^^wequal amounts 

For instance, in the question Multiply 8 4 and add 3 to the remits 

many a beginner will wiite 8 X 4 = 32 + 3 = 36 , which is absurd 
He means j and should be careful to ion te, 8 x4 = 32, 32 + 3 = 35 

The sign /. is used for the woid “ tlm efoi e 

A h.n^* jplaced "between two numbers indicates division 

Thus, and 14/2, are each equivalent to 14 — 2 

The sign which stands to the left of a number indicates the opemhm\ 
to he ;pei formed with tMt number 

Thus, 7 — 3 means that 3 is to be taken from 7. It will not do to 
write 3 — 7 

Also, in 8 — 3 + 1, it will not do to add the 1 to the 3 and subtract the 
result from 8, for this is equivalent to subtracting the 1 (See p 8 ) 

When multi^plication^ or division^ is indicated as well as addition^ or 
subtraction, the multyplicaiion, m division, must he ^eifoimed before 
the addition, or subt'i action 

Thus, 4x3+2 means that 4 is to be multiplied by 8 and 2 n tided to the 
result, not that 2 is to be added to 3 and 4 multiplied by the lesiilt 
Similarly, 8 + 12 — 4 means that 12 is to he divided by 4 and the result 
added to 8, not that 12 is to be added to 8 and the result divided by 4 
B'lacJceis indicate that their contents are to he regarded as a whole 
Thus, (14 — 3) X 4 means 11 X 4, le 44 
Similarly, 18 — (6 — 4) means 18 — 2, ? c 9 

When multi^pUcation and diiision aie both indicated and no biacleh 
are used, the ojgemtions must hejpetfoivied inordei from left to right. 
Thus. 30 — 10x2 = 3x2 = 6 And 5x8-r4=40 — 4 =10 

When no sign is placed between a number and a bracket, oi when 
(1 dot IS placed between two numbeis, multiplication is impli^ 

Thus, 3(5—1) means 3 x (5 — 1), tc 3 x 4, or 12 

And (7 - 3) (9-2) means (7-S)x (9-2), i c 4x7, or 28. 

Also, 2 8 4 means 2x3x4 

7/ one pair of brackets stands within another pan the value of the 
contents of the inner pair should first be found 

Thus, 4+{7-(8-3)}=4-{r-6} = 4-2 = 2 

A line placed above (or below) numbers is equivalent to braclcets. 

Thus, 7xr^ = 7x(8-6) = 7x3 = 21 


* The dots in the sign — were probably mtended to represent the dividend and divisor 
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IIL MISCELLANEOUS EXAMPLES. 


The examples marked (A) which follow show how, in certain cases of 
Multiplication and Division, labour may be saved by taking advantage of the 
fact that any number can be multiplied or divided by 10, 100, 1000, &c,, 
sight 


A (i) Multiply 3675 hy 25. 

As 100 = 26 X 4, if we multiply 3675 by 
100 the result will he four tunes as great as 
that required, which is rectified by dividing 
this result by 4, thus — 

Hence, to multiply by 25, affix tvuo ciphers and then divide by 4u 


4 f36750Q 

91875 Ans. 


8 I 7398000 

924750 Ans, 


A (n). Multiply 7398 hy 125 

As 1000 = 125 X 8 , if we multiply 7398 
by 1000, the result will be eight tunes as 
great as that required, which is rectified by 
dividing this result by 8, thus — 

Hence, to multiply by 126, affix three ciphers, and then divide by 8 

Similarly to multiply by 625 affix four ciphers and divide the resuli; 
by 16 


A (ill) Dimde 47986 hy 25 

We know (by V., page 17) that 47986 
divided by 26 gives the same quotient as 
47986 X 4 divided by 26 X 4 {le 100) 
Hence, we multiply by 4 and cut off two 
figures, obtaining quotient 1919 The two 
figures out off, when divided hy 4, give the 
rem^^ 11 


47986 

4 

1919, 44 

Alls 1919+11 r&mT, 


Similarly we may deal with divisors 125 and 625 


A (iv) Mvlhply 5876 5^ 11 

As 11 = 10 + 1, we multiply by 11 if 
we first affix one cipher e multiply by 
10), and then add the result to the given 
number, thus — 


6876 
58760 
64636 AuSm 


A (v) Mulhply 8367 hy 99 

As 99 = 100 — 1, we multiply by 99 
if w© affiac ciphers, and then subtract 
the given number, thus 


836700 

8367 

828333 Ans^ 
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MISCELLANEOUS EXAMPLES. 


A (yi) Multijply 3768 hy 996. 

As 99$ =1000 — 4, we mioltiply by 996 if 3768000 

we affix three ciphers and then subtract fom 15072 

times the given number from the result, 3752928 Ans 

thus " » » ■ » —...I 

Similarly we may deal with such multipliers as 9, 98, 999, &o , and with 
many multipliers in which the figure 9 occurs, for instance — 

A (yu) Mulk]ply 8347 ly 594 

As 694 = 600 — 6, we multiply 8347 by 600 
and then subtract 6 times 8347 from the 
result, thus 


A (vm) Dwide 387654 ly 99 

If we divide 387654 by 100 we obtain 
quotient 3876 hmuireds and 54 umU over 
But m 3876 hundreds there are 3876 ninety- 
nines and 3876 units besides Hence, we 
now divide 3876 by 100, obtaining 38 more 
ninety -nmes and 38 more units over We 
now add the three rem^® 64, 76, and 38, 
obtainmg a total rem^ 168, which divided by 
100, yields 1 more nmety-nine and 1 more 
unU Hence, adding the three quotients, 
we obtam the complete quotient 3915 and 
the complete rem* 69 

Similarly we may deal with divisors 999, 9999, &c 


8347 

600 

5008200 

50082 

4958118 Am 


3876,54 

38,76 

,38 

1,68 

1 

3915 ,69 

Am 3916 + 69 


The next two examples illustrate another case in which the work of 
multiplication may be shortened — 


B (i) MulUply 2341 hy 667 

Observing that 7 is a factor of 56, we 
regard 667 as 7+560, le as 7+ 7x80 
Hence, if we first multiply 2341 hy 7 (i), 
and then thw result hy 80 (ii), the sum of the 
two results is the req“ product 


2341 

667 

16387 (i) 

1310960 (u) 


1327347 Ans 


B (u) Multiply 325146 ly 189273 %n thee hnes 


Observmg that 27 is 3 X 9, and that 189 is 
27x7, we regard 189273 as 3+270+189000, 
le 088 + 3x 90 + 270 X 700 
Hence, if we multiply 325146 by 8 (i), 
then this result by 90 (u), and then the new 
result by 700 (m), the sum of all three results 
IS the r^^ product. 


325146 
18927 3 
976438 , (x) 
87789420 . (ii) 
61452594000 (iii) 
61641368858 Am 
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The three following arS examples of uneq^uaL ” Division — 

C (i) Divide 34722 into two jparis^ one of which shall he 8 times as 
gieat as the other. 

Here we divide by 9, obtaining 3868 for the 9 | 34722 

smaller part 3858 

Hence, 34722 — 3858 = 3Q864 is the greater — — 

C (ii) Divide 1424 into 7 jparts^ one of which shall ea^eed each of 
the otheis hy VI 

Here we first auhtract the gzven excess^ 17, from 
1424, and then divide the remainder into 7 equal 
parts, obtaining 201 as one of the six equal parts 
Hence, 201 + 17 = 218 is the other part 

C (ill) Find thee numbers whose sum is 7 57, such that the first 
exceeds the second by 12, and the second exceeds the thud by 17. 
It is evident that the 1st exceeds the Srd by 12 + 17, or 29. 

And the 2nd exceeds the Srd by 17 
Hence, if we take 29 + 17, or 46, from 757, the 
remainder, 711, is three times the Srd number 
Thus, the required numbers are 237, 254, and 266 


D. Find the aiemge of the numbers 8, 12, 6, 7, 5, 13, 14, 9, 
and 16 

The a%erage (or mean) of two or more given numbers is that number which, 
when repeated as many tunes as there are numbers given, amounts to their 
sum 

Hence, to find the average, we add together all the gvoen numbers and 
dzvide thezr sum by the number of them 

Here. 8 -f- 12 -j- 6 -f* 7 -h 5 + 13 *4“ 14 -b 9 *4“ 16 = 90, 
and there are nine numbers 
\ the req^ average is 90 9, %e 10 Ans 


757 

46 

3 1711 

237 


1424 

VI 

7 11407 

201 


E. ^23 be added to a certain number, and the sum be divided by 
13, the double of the quotwnt, decreased by 22, is 1000* find 
the number 

In questions of this kind where the result of a senes of operations is given, 
and it is required to find the original number operated upon, we must perform 
upon the given result the converse of each opeiation mentioned, cmd vn the 
reverse order 

Here, the given result is 1000 

Hence, we first mar ease 1000 by 22, obtaining 1022 ; 
then divide 1022 by 2, obtaining 511, 
next multiply 511 by 13, obtaining 6643, 
and finally subtract 23 from 6643, obtainmg 6620, the req^ number 
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MISOELLANEOUS EXAMPLES 


F. If 4793 le mulhj^hed hy a ceitain nUmbe'} of tuo digits the umti 
figure m the poduct is 2, and the tend figme is 6, find the 
muUipker, 

The units’ figure of the req<l multiplier must be 4, 
for this IS the only figure by which 3 can be multiphed, 
so as to give a result ending in 2 , hence the first line 
of multiphcation ends thus 72. 

We have now to find a figuie which, added to 7, 
gives a sum which ends m 5, and this figure is 8. 

Hence the tens’ figure m the multiplier must be 6, 
for this IS the only figure by which 3 can be multiphed 
so as to give a result ending m 8 
\ the req^ multipher is 64 


4793 

64 

72 

8_ 

52 


G. Hm mmy four figure numbers can be represented by the four 
digits 1, 2, 3, 0 ? 

There are six numbers m which 1 stands first, namely, 

1230, 1203, 1320, 1302, 1023, 1032, 
and there are s^x numbers m which 2, and six in which 3 stands firsts 
namely, 2301, 2810, 2013, 2031, 2180, 2103, 
and 8012, 3021, 8120,. 3102, 8201, 3210 

But there are no numbers in which 0 stands first 
Hence, there are 18 different numbers. 


H. The sum of two numbers is 473, their difference is 87, find 
them 

If we take two numbers (say 8 and 6), and add their difference (3) to 
the smaller number (5) we obtain the greater (8) 

Hence, if we add the difference to the sum of two numbers we obtain 
the double of the greater number 

Here, 4:73 + 87 = 560, and 560 — 2 = 280, the greater of the required 
numbers Hence, 280 — 87 = 193, the less. 


K* Find the sum of 14c consecutive numbers, the least of which 
isl7Z 

The numbers are 173, 174, 175, &o 

173, 173 + 1, 173 + 2, &c 
Hence, the req^ sum is 

173x14 +1 + 2 + 3 + 4 + 6 + 6 + 7+8 + 9 + 10 + 11 + 12 + 13 
= 2422 + 91 
= 2613 Ans 
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III^. ELEME^NTARY DECIMALS. 


So far, we have regarded a number as made up of complete 
units But the operation of dividing a group of units into parts 
naturally suggests the division of a single unit into parts, thus 
extending our idea of the range of numbers so as to include, not 
only whole numbers, or groups of complete units, but also groups 
of pwits of a unit 

Now, if the unit be divided into two equal paits, each part 
is called a half, if into four equal paits^ each part is called a 
fourth, if into ten equal ^paits, each part is called a tenth, of 
the unit, and so on. 


1 rNCH<-h 


Eor instance, if 1 inch be the unit, and this 
length be divided into ten equal parts, then the 
length of one part is one-tenth, 

of three parts is tenths, 
of seven parts is seren-tenths, of an inch 

Similarly, if each pa^t in the above diagram 
were, in its turn, divided into ten tiny equal 
portions, the whole inch would be divided into 
a hundred such portions, and one of these tiny 
portions, that is, one-tenth of one of the former 
parts, or one-tenth of a tenth, would be one-hundredth of the whole, inch ; 
and so on 


>-7 TENTHS 


>3 TENTHS 


The idea of dividing the unit into ten, a hundi ed, &c , equal 
parts leads to the following important extension of our system of 
Notation. 

We know (see page 2) that, if a figure be moved one place 
towards the left, its local value is thus multiplied by ten 

Consequently, if it be moved one place towards the nghk its 
local value is divided by ten; that is, its new local value becomes 
one-tenth of what it was before. 

Eor instance, in the number 3S3, 

the right-hand figure represents three umts, % e three 
the middle figure, three tens, or thirty, 
the left-hand figure, th?e€ hundreds, 

and three is one-tenth part of thirty, also thirty is one-tenth part of three 
hundred , 

thus each figure has one-tenth of the value of its \eit~hand neighbour 

If, then we rmrTc the position of the units’ place, and keeping 
that fixed, set another figure on its right-h.cmd. side, this new figure 
Will, by the above law of place-values, represent some tenths of 

IS38\ 
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the unit I and a second new figure on the right will represent 
some tenths of these tenths^ or hundredths of the unit, and so on 

Fonts of the umt^ thus 'i ep esented^ one called Decimals^* and the 
fosition of the units* place is marked by a dot, called the decimal 
point, placed on the 'tight-hand side of the units* figuie 

Thus, 3*3 means three wntts and three tenths of the unit, 
also 3 >33 means 3 8 tenths and 3 hundtedthb, and bo on. 

Hence we have the following extended table of place values*— 


Whole Numbers Decimals 



represents 1 ten, 2 units, 0 tenths, 7 hundredths, 5 thousandths 

Decimals are often read figure by figure, the word “ decimal 
being said when the^^^7^^ is i cached 

Thus the above would he read “ one, two, decimal, nought, seven, five 

NB — (i) But, being mitten on the same plan, decimals may 
also be read as we read whole numbers. 

Thus, Tiist as 1800 may be read either as “One thousand, eight hundred**, 
or as “Eighteen hundred**, 

so -84 may be read either as “Three tenths, four hundredths or as 
“ Thirty-four hundredths **, 

and 12-075 may be read “Twelve, and seventy-five thousandths'\ for 
7 hundredths is the same as 70 thousandths 

Hence, to write down the decimal expressed in words by, say, “ Seven- 
teen thousandths”, we put 7 m the thousandths* place, 1 in the hun^ 
dredths* place, 0 in the vacant tenths* place, and then mark the decimal 
point, thus *017 

N B — (ii) Noughts on the extreme n^A^hand side of a decimal 
have no effect upon its value 

Thus, • 3 and • 30 have the same meaning, 
for *3 means three tenths, 
and • 30 means three tenths and no hundredths 


* From the Latin for tenth 
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Therefore we may, when we find it convenient to do so, either 
remove, or append, such noughts without altering the value of 
the decimal. 

In order to multiply a decimal by 10 , we have but to move the 
decimal point one place to the right, for then the units become 
teTiS, the tenths become units, and so on, ^ e. every figure in the 
number is given ten times its former value. 

Thus, 4-253 X 10 = 42-53. 

Similarly, to multiply by 100, 1000 we move the decimal 

point two, three. . places to the 'tight 

Thus, 4-253 x 100 == 425-3, also 17-5 x 100 = 1760 

Consequently, to divide a decimal by 10, 100, 1000. . we move 
the decimal point one^ two^ thiee.. . places to the left 

Thus, 46-8-^10 = 4-68, 317-2-100 = 3-172, 9-5-^1000 = -0096. 


Addition and Subtraction 

Decimals, being wiitten on the same plan as whole numbers, 
are added in the same way. If then we arrange them so that 
the decimal points ate in column, the columns of figures are added 
as in Simple Addition, the decimal point in the result being placed 
in column with the othet decimal points. 

Example i . — Add 4-806, 31-6, -085 and 7. 


Observe here that the 7 is not a decimal; 
also that the final 0 in the result is discarded 
(See N E (ii), page 24*.) 


Example ii — Suhhact 9-086 from 14-3 

Observe here that we append two noughts 
to 14-3 before beginning the work 


4-805 

31-6 

-085 

J7- 

43 490 
Ans 43 49 


14-300 
9-086 
Ans, 5-214 


Multiplication and Division by a Whole Number 

The operation of multiplying a decimal by a whole number 
exactly corresponds with Simple Multiplication. 

Thus, lugt as 3 times 2 tens is 6 tens, 

so also 3 times 2 tenths is 6 tenths 
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Example lu — Multvply 4*23 hy 8 , aho *034 hy 65. 


Observe here that the 
decvtnal •povn»t tn each result 
stands vertzoally below that 
m the deczTtial Tnultzphed* 


4-23 

8 

Ans 33*84 

Ans 2*21 


•034 

^ 

170 
2 04 
2 210 


Note — If the rmltzpher (or divisor) end in 0, we begin by multiplying 
(or dividing) by 10, or 100, &c, at sights and then proceed without any 

Thus, 3-26 X 470 = 32*6 X 47, &c , also 64«15 — 400 = •6416 — 4, &c 

The operation of dividing a decimal by a whole number is 
similar to that of Simple Division 

Thus, just as 8 hundred —2 = 4 hundred, 

so also 8 hundredths — 2 = 4 hundredths 


Example iv — Divide 8*638 hy 6, also *544 hy 16. 


Observe here that the 
decimal pomt m each result 0 1 8*638 

stands verticaUy below that 1*423 

zn the dimdend . , 


16 


f4\ 544 
141 *136 
A77S 034 


Example v — Divide 1*7 hy Q as far as thee ^places of decimals 

Ol^erve here, that as noughts may be appended 6 1 1 *700 

to the dividend without altering its lalue (see a 

page 24'^), we can continue the division beyond 
tenths, thus we obtain the quotient *283, with a 

remainder of 2 thousandths, which rem' not being asked for, is omitted in 
the Ans 


Example vi — Dwide 4*5 hy 17, to three places oj decimah 


As 17 IS not contained in the whole num- 
ber there are no complete units in the 
quotient, so we at once mark the decimcd 
point there 

Now 4 units and 6 tenths make 45 tenths 
(see page 24*), and 46 tenths — 17 gives 
quotient 2 tenths, so we set 2 next the deci- 
mal point in the quotient, and then proceed, 
os in Simple Division, until the second of 
the appended noughts has been used 
Thus we obtain the quotient *264 with 
the rem’* 12 thousandths 


17)4.600( 264 
3Jt 
1 10 
1 02 

80 

68 

12 

Ans 264 


Note — ^For methods of multiplying and dxvidmg a decimal a decmud, the 
student is referred to pages 108-113 
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IIP THE METRIC SYSTEM 

[Before beginning this chapter the student should read the first page 
and a half of Chapter IV ] 

The Metoc System is the decimal system of weights and 
measures in general use in most of the countnes on the continent 
of Europe. 

In this system the chief unit of length is called a metre * 

Being a decimal system, the only numbers used in the Tablea 
are poweis of ten^ namely, 10, 100, 1000; and, when once the 
vaiious names employed are understood, the Tables of this 
system impose no tax on the memory. 

The Greek prefixes deca-, hecto-, kilo-, signify 

the multiplication by 10, 100, 1000, respectively, 

of the unit to which they are prefixed; 

and the Latin prefixes deci-, centi-, milli-, signify 

the division by 10, 100, 1000, respectively, 

of the umt to which they are prefixed. 

Thus, a (feca-meto is ten metres, but a dec^-metre is one tenth part 
of a metre 

Also, a hecto-metre is a hunSjred metres, but a ceniv-m^ix^ is one hun-' 
djredth pw) i of a metre 

Metric Table of Length 

10 milli-metres {mm ) = 1 centi-metre 
10 centir-metves {cm ) =1 deci-m&tve. 

10 deci-mQlTQs (dm ) =1 metre {m ) 

10 metres = 1 decarm^tve {Dm.), 

10 (f^ca-metres = 1 ^ec^^^met^e {Hm.). 

10 hecto-metres = 1 hilo-metT& {Km ). 

Now, as the name implies, a hhmetre is xooo metres^ 

/. 1 metie is one-thousandth of a kdomel/ie^ 
that is, 1 metre = -ooi of a Jalometre. 

Again, as the name implies, 

a centimetre is one-hundredth of a metre^ 
that is, 1 centimetre = -oi of a metie 

And so on. 

Hence, with the above simple Table, “Reduction” from one 
denomination to another involves no “work,” but can always 

* The met) e is about 8 mches longer than our yard 
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be performed at sight, for it consists merely in either multi, 
plying, or dividing, by 10, or 10(^ or 1000 

For instance, it is evident that the length 

2 4 JSm , 3 Dtji ,6m = 2436 metres , 

^for we know that the abbreviation “Km” stands for the word “kilo- 
metre,” which means thousand metres, that “Hm.” stands for “hecto- 
metre,” which means hund'ied metres, &c ) 

Similarly, that the length 6 m, 1 dm, 7 cm =617 centimetres 
Again, It is evident that 

1876 m = 1-875 jffm 

(for m order to “reduce” metres to Jalometres we divide by 1000), 
also that 903 cm = 9-03 m 

Note — The kilometre, metre, centimetre, are the units commonly em- 
ployed* in stating lengths , the others are seldom used Thus the length 
2686 metres is more conveniently expressed by “ 2 Km 685 m ” than by 
“ 2 Km 6 Km 8 JDm 6m” 

Example i — Express in met'ies (i) *38 Km ^ (u) 205 cm 

(i) [As a kilometre is 1000 metres, we reduce kilometres to metres if we 
multiply hy 1000 , hence — } 

• 38 Km = 380 metres 

(u) [As a metre is 100 centimetres, we reduce centvmetres to metres if wc 
divide by 100 , hence — ] 

205 cm =2-06 metres 


Example ii — Express (i) the length 7 Km 24 m %n decameties'^ 
(n) the length 5 Dm 7 dm m cenhmetoes 

(i) [7 Km 24 m = 7024 met/res, and as ten metres make a deccmetrt^ 
we now divide by 10 , hence — ] 

7 Km 24 m = 702 » 4 decametres, 

(u) [6 Dm IS 60 metres^ that is 5000 centimetres^ and 7 dm is 70 ccn^^- 
metresy hence — ] 

6 Dm 7 dm = 6070 centimetres 

We have seen that a length expressed in terms of several 
metric units can at once be expressed in terms of any one single 
unit, hence it follo'W’s that, wheie the metric system is adopted, 

* Mucli as we use mile, yard, inch A kilometre is considerably >ess than a mile, and 
a centimetre than hall an inch 8 Km, s= 5 miles, nearly, and 5 cm sa 2 inches, neaily 
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operations involving ttese metric measures are performed T^y 
means of “simple^' addition, multiplication, &c , either of integers 
or decimals. 

Example in. — Add the lengths 5 Km 185 18 Km 230 

and 2 Km. 45 m. 


1st method 

If we wnte each of the three given lengths in 
metres^ we obtain, by simple add“, the result 
25460 7», that is, 25 Km 460 m 

^nd method. 

Or, if we wnte each length in hdometres^ we 
obtain, by add*i of decimals, the result 
25*460 Km, that is, 25 Km 460 m 


metres 

5185 

18230 

2045 

25460 

kilometres 

6*185 

18*230 

2*045 

25*460 


Example iv — (i) Mnlivply 5 m. 8 cm 5^^ 12; 

(u) dvo%de 3 Dm. 1 m 5 dm. hy 18. 


(i) 6 wi 8 cm. =s 608 cm. 

Multiplying this by 12, we obtain the result 
6096 cm, that is, 60 m 96 cm 


oentimetres 

508 



6096 


(ii) 3 Dm 1 m 5 dm = 31*5 metres 
Dividmg this by 18, we obtain the result 
1-75 motres, that is, 1 m 75 cm 


metres 

3 |31*5 

6110*50 

1*76 


Example v. — Divide (i) 6 m. 6 cm 12; also (ii) 2 m. 3 cfow. 
by 7, obtaming the results to the nea/resi millimetre. 


(i) 6 m 6 cm = 6060 mm millimetres, 

Dividing this by 12, we obtain 604 whole 1216050*0 
millimetres together with some decimal part, ■ — - ^ - — 

less thorn, half, of a millimetre 504*1 

Hence the req<^ result is 504 m,m = 50 cm 4 mm 


2 m S dm = 2300 mm 
Dividing by 7 we obtain 328 whole milli- 
metres, together with some decimal part, 
greater than half, of a milhmetre 
Hence t\ih req^ result is 329 mm. s= 32 cm 9 mm. 


millimetres 
V|2300*00 
328*57 . .. 
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Weight 

The chief unit of weight in tho metric system is the gramme, 
and the Table of Weight exactly corresponds to the above Table 
of Length, the word “giamme” taking the place of “metre” 
Thus, a hilogi amme {Eg ) = 1000 grammes {g ), &c, 

Eote — The gramme is a very small unit , hence the weights of common 
substance are expre^ed in kilogiammea'^ 


Capacity 

The chief unit of capacity is the hire + The Table corresponds 
to that of length, the word “litre” taking the place of “metre” 
Thus, a hecto Viinet {HI ) = 100 litres {I ), &c 

Note — ^For the Metric Tables of Area and Volume see Part II, page 231 


Decimal Coinages 

All countries which have adopted the metric system of weights 
and measures have also adopted a decimal carnage, in which there 
are two jpnna^pal J coins, one being a deamal part of the other. 

Thus, in France these corns are the franc and centime, 
and 1 franc {fr) = 100 oentwies (o ) , in Germany these coins are 
the mark and pfennig, and 1 mark {M) = 100 pfenmge {pf) 

For purposes of calculation a decimal coinage has the same 
advantages as a decimal system of weights and measures 

Example vi — Fmd the cost of 24 metres of silk at 4 fiancs 35 cerih 
times pet mefie 

franos 

4/? 35 c = 4.36 , 4.35 

and this, the cost of <yne metre, 24 

we multiply by 24 1 Q 4 40 Ans 104 fr 40 c. 

Example vii — Find, to the nea/rest centime, the cost of 6 kilo- 
grammes 120 grammes of hitter at 2 francs 35 centimes per 
kilogramme, 

$Eg mg, == 5-12 jS>, 
and 2frB5c = 286 0 

Now, 236 centimes is the cost of one kilogramme , 
hence the req<^ cost is given in centimes by the 
product of 285 and 6*12 

Thus, we obtain 1203*2 centimes 
,•* the req^ result is 1203 centimes = 12 fr 3 0 


! A kilogramme is about 2 2 lb t A measure rather less than our qum t 

I Those in which money accounts are written, thus in EnglandrWe have three prvn/^ 
mpal coins, namely, £, s d « ^ 


centime*^ 

6 12 
2 36 

26 60 
153 6 
1024 
1203 20 
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IV.* REDUCTION. 

CONORETJE Quantities. 

We estimate the size of a group of concrete units which are 
all alike and he^aiate (such, for instance, as shee^ or shilhngs) by 
counting them 

This pxocess we extend to magmtudes {le, things possessing 
size) which are not composed of separate units, but which are all 
in one ;piece^ or continuous. We choose another thing of the same 
kmd (as large or as small as we find convement) which we regard 
as the and we then compare the thing we wish to estimate 
with this umt in order to discover how many such vmts it would, if 
cut ujp, yield This is called measuring it, and the number of 
such units which the magnitude measured is found to contain is 
called its quantity. 

It almost always happens that, whatever the size of the unit of 
measurement we choose, there remains, after we have counted off 
as many such units as possible, a portion of the thing wo measure 
too small to yield another complete umt. This portion may, tn 
its turn, be measured in terms of a smaller unit, and so on, to any 
degree of accuracy which (if the means at our disposal permit) 
the case requires. 

For instance, suppose we wish to discover which of two maps is the 
longer, and suppose that thej are fixed on opposite sides of a room so 
that we cannot bring them together m order to compare them "We 
measure them in terms of any convenient unit — say the length of this 
book Suppose, now, that after marking off the length of this book six 
times along the side of each map there remains a portion of the lengbh 
of each too small to allow of this bemg done a seventh time Then the 
question is, as yet, unsolved, and we proceed to measure these two remain- 
mg portions in terms of some smaller unit — say the length of a postage- 
stamp If we find, on trial, that the first of these portions contain the 
length of a stamp 5 times, but not 6 times, and that the second portion 
contain it 4 times, but not 5 times, we need proceed no further, as we 
now know that the first of the two maps is the longer, the measure of its 
length, expressed in terms of the units selected, 

being 6 hooh-lenfftJis 4- 5 stamp-lengths, 
and that of the second 6 booh-lengths + 4 stamp-lengths. 

It should be noticed that m neither case does the measure express the 
exact length of the map, for we neglected, as mconsiderable, the very small 
portions remaining over after the second pair of measurements. 

The umt of measurement must always be of like hnd with the 
thing measured 

For instance, any solid substance can be measured by weight (ie, by 
discovermg how many times as heavy it is as a fixed amount of some 
particular substance), but we cannot measure time by the pound, nor d/is- 
tcmoe by the’^oWon. 
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A quantity expressed in terms of one umt only is called a 
simple quantity. 

Por instance, the length 23 feet 

A quantity expressed m terms of mo^e than one umt is called 
a compound quantity. 

Por instance, the length 5 yards^ 2 feet^ 7 znches 

Reduction is the operation of changing the or umts^ in 
which the measure of a quantity is expressed 

The Twme of the unit m terms of which a quantity is measiued 
is called its denomination. 

A quantity is said to be reduced to a higher or lower denomina- 
twn according as the change is made from a smaller to a larger 
umt, or mce versa 

For instance, when we change 2 feet into 24 incheSf^ we reduce this length 
to a lower denomination 

The connections which exist between various units are called 

Tables. 

The following are the chief Tables in use in the British Isles * 

Money 

4 farthings (/) = i penny {d) 

12 pence = x shilling (s ). 

20 shillings, I ^ j 

or 240 pence J ' 


Beginners should be practised m reducing small numbers of pence to 
shillings, and of shillings to pounds, mentally until great speed and 
accuracy is acqmred Hence it is well to commit to memoiy the following 
Pence Table — 


20 pence ^ Is Sd 
80 ,, = 2s 6ci 

40 „ 5= 3s 4 td 


50 pence » 4s. 2 d. 
60 „ = 5s 

70 „ = 5s lOd 


80 pence = 6s Sd 
90 „ = 7s 6d 

100 „ = 8s 4(i 


The following equivalents are also noteworthy — 

I shilling = 3 fourpetwcs, 4 threepences, 6 twopences, 8 three-halfpences, 
24 halfpence, or 48 farthings 

X half-crown = 5 swcpefnc^, 10 threepences, or 30 pence 

I pound = 4 crowns, 8 half-crowns, 10 florins, 40 sixpences, 60 fourpences, 
80 threepences, 120 twopences, 480 halfpence, or 960 farthings 


For Tables of Foreign Money and the Metric System, see Part II 
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The English coins now current {% e m common use) are — 

The sovereign (205 ) and Juxlf-aovereign^ in gold. 

The crown (5s ), fov/r-shilling ptece, half-croion, ) 
jlonn (2s ), sJM'mg^ sixpence^ and thre^ence ) 

Tho penny i halfpenny ^ B.nd. farthmg,^ in copper 


The smallest piece of “paper money” used in England is tho jive^pound 
note In Scotland and Ireland one-pound notes are current. 

A sum of money is still often expressed by the name of coins now no 
longer used, namely, the guinea (21^ ) and the half -guinea 

The letters s, d are the initials of the Latin names libraf solidus, 
dena/rius respectively The use of the word pound is due to the primitive 
custom of weighing, not coining, money A pound” onginally meant 
1 lb weight of silver 

The notation of Fractions is used in writing farthings thus, 1 farthing 
and 3 farthmgs are written ^d and fd, 2 farthings, or a halfpenny, • 
thus, id. The word farthing (i e “fourtbing”) means a fourth part. 


We estimate the value of all articles of ccmmerce in comparison with 
gold Consequently while their market value nsi^ or falls according as 
the supply is less or more plentiful, that of gold remains constant. 

The gold of which a sovereign is compcMsed is not absolutely pure, but 
consists of 22 parts by weight of pure gold mixed with 2 parts of alloy 
This 18 the standard of value The alloy is a mixture of silver and copper 
used to make the coins harder •f 

One ounce of standard gold is always worth £3, 17s, lOJd , and gold 
coins are worth their weight $ 

Silver coins contain 37 parts of pure silver mixed with 3 parts of alloy 
Copper corns contain 95 paits of copper, 4 parts of tin, and 1 of zmc 
Silver and copper coins are tokens, i e they represent certain values, but 
do not contain that worth of metal, for instance, the silver obtained 
from 20 shillings melted doivn would not be worth £1 On this account 
silver IS not legal tender ” for payment of a debt of more than £2, nor 
copper for more than Is 

Precious metal, {le, gold or silver,) when uncomed is called bullion, 
when corned specie 

The government establishment for coming is called the Mint 

The word sterling (j applied to a sum of money signifies that it is of 
standard value 


* Only a limited use is made of farthings, namely, for small ready-money payments 

f Australian sovereigns are lighter in colour than Bnghsh owing to the alloy used con- 
tainmg less copper 

t Jeweller’s gold contains much more alloy, thus 18 carat gold (the finest used hy 
Jewellers) contains but 18 parts out of 24 of pure gold 

n Sterling is a corruption of Bastes lings (i e men from the BastX a name given to the 
German merchants m England in the time of Edward III , and to money coined by them. 
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Time 

6o seconds (sec) = i minute (mzn). 

6o minutes = i hour {h ) 

24 hours = I day. 

7 days = I week (wk ) 

365 days = I (common) year (yr), 

366 days = I leap year 
100 years = i century. 

Hence, 52 weeks + i day = i (common) year. 

The year is divided into 12 Calendar* Months, of which 

« , . r in common years, 28 days, 

February contains | ^ 

Of the others Thirty days hath September,! 

April, June, and November,” 
and the remaimng months each contain 31 days 

Eor legal purposes the year is divided mto 4 quarters The English 
Quarter Days, on which rents, &c, for the preceding period, are due, 
"being — 

March 25th (Lady Day) , 

June 24th (Midsummer), 

September 29th (Michaelmas), 

December 25th (Christmas) 

Leap year occurs (as a rule) once every fom years, those 
years being counted as leap years the dates of which can be 
diWd^^d by 4 without remainder. 

Eorijistance, 1892 was a leap year, for 1892 — 4 yields no remainder. 

If, however, the year completes a century it is not counted as 
a leap year, 'Unless the number of centuries cm he divided hy i 
without remaind^ 

Eor instance, 1^900 wiU not be a leap year, for 19 — 4 yields a reraamder, 
but the year 2000V2^i2Z he a leap year, for 20 — 4 yields no remainder 


*So called to distinguish tfliem from Lunar Months A Lunar month (Latin luna, 
the moon), the time the moon uQ-lces to make its journey round the earth, consists of about 
4 weeks 

t The Eoman year began in Ikf^ch, hence the names September, October, 15’ovember, 
December, derived from the Latanvnumerals, s^tem, ooto, novem^rdecem. mean 7th, 8th, 
9th, 10th month, respectively 
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This complex arrangement of the calendar is owing to the fact that the 
earth does not complete its aimnal journey round the sun in an exact 
number of days 

The average length of the solar* year is 365 days 5 hours 48 minutes 
49 seconds Thus the common (or civil) year of 866 days is rery nearly 
^ of a day too &hort, and so, if every year were taken as 365 days, the 
error would m time mount up to such an extent that the months would 
cease to correspond with their seasons, and January^ for instance, would 
gradually travel round into the summer 

In order to correct this, Julius Caesar, in the year 46 b c , enacted that 
every fourth year should contain 366 days, an arrangement called the 
Julian Calendar, or Old Style 

In the Juhan Calendar, then, the average length of the civil year is 
365J days, or 365 days 6 hours, while that of the solar year is 

366 days 6 hours 48 min 49 secs 

The civil year was thus made a little too long (^ e the calendar, which 
before had ga^nedi was made to lose time slowly) 

And this loss of 11 mm. 11 secs a year amounts m 400 years to a very 
little more than 3 days 

As a further correction Pope Gregory, in 1582, ordered that zn every 
4-00 yeao'S three of the leajy years in the Julian Calendar should be replaced 
by common years, namely, those which oontamed an exact number of 
centuries, unless that number of centimes could be divided by 4 without 
remainder, an arrangement called the Gr^orzan Calendar, or New 
Style. 

Thus in the New Style there are 97 leap years m every 400 years 

The New Style was immediately adopted in all Roman Cathohc countries, 
but not till much later in others In England the change was not made 
till September 2nd, 1752, when (as the Julian Calendar had by that date 
become 11 days behind time) eleven d/xys uere omtUed from that month, 
and the day following Sept 2nd was reckoned as Sept 14th 

Traces of the Old Style may still be seen in the names Old Lady Day, 
Old IVIichaelmas Day, &c , and in the date April 5th (^ e Old Lady Day) 
on Government tax-papers, &c , as the last day of the Financial year 

In Russia the old style is still m use. Hence, as the Old Style Calendar 
is now 12 days behmd the New, Christmas Day is kept nearly a fortnight 
later m Russia than m England. 

The Gregorian Calendar is not absolutely •perfect^ but the error is very 
small, amounting only to 1 day m about 5000 years 


The standard umi of measu't ement of time is the day, the ayerage 
interval between two successive transits of the sun across the 
meridian of any place, i e between two noons 
A day is considered as beginning at midnight 


* Latm soU the sun 
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TABLES 


Avoirdupois Weight. 
i6 drams (cZ? ) = £ ounce {oz) 

7000 grains, or 16 ounces = i pound {lb ) 

14 pounds = I stone (5^) 

28 pounds, or 2 stones = i quarter ). 

, handr.dw..ght (»,). 

20 hundredweights = i ton. 

Avoirdupois* Treight is used for all common substances subject 
to waste, sucli as co^, meat, butter, tea, &c 
In addition may be mentioned — 

Si.firhm of butter = 5Q lbs [ a quartern loaf = 4 Ihs 

a, pooh of wool = 24:0 lbs [ a sacJejof coal = 2 cwt 

The abbreviation “cwi” for hundredweight consists of the Roman 
numeral C (100), with the first and last letters of the word “ weight ” 


Troy Weight 

24 grains (gr) = i pennyweight (dwt) 

480 grains, or 20 dwts == i ounce Troy (oz Tr ). 

12 ounces Troy = 1 pound Troy (}b Tr ) 

Troyt weight is only used for gold, silvei, and precious stones t 

The pound Troy is no longer a “legal” measure of weight 

The ounce and pound Avoirdupois differ from the ounce and 
pound Troy , the only connediion zs through the gram 

Thus I lb. Avoirdupois contains 7000 grains, 
but I lb. Troy = 24 x 20 x 12 , or 5760 grains. 

Apothbcjabibs’ Weight 
(used for drugs sold by retail) 

20 grams — 1 scruple (9), 3 scruples = 1 dram (S), 8 drams — 1 oz (5) II 

The standard unit of weight is the Imperial pound Avoirdu- 
pois, a piece of platinum very carefully preserved in the wall of 
the Houses of Parhament 


* French waoir du jjois, to have some weight t From the towij^ Troyes in Franc© 
t The carat used m weighing diamonds = Si grs n GProy 
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Length, 

12 inches (in) = t foot (fL). 
36 inches, or 3 feet = i yard (yd,), 
1760 yards = i mile (mi,). 


yards, or ii half-yards = i pole ), rod, or perch 

220 yards, or 40 poles = i furlong (fur), 

8 furlongs = i mile.f 

The chain used m land-aurveymg is 22 yards long and contains 100 linhs. 
Hence, 100 links, or 22 yards = i chain {ch ), 

25 hnJcs = 1 pole, 

10 oJuLvns — 1 furlong, 

80 chatns =; 1 m^le 

In addition to the above may be mentioned — 

the/a^Aom = 6 feet, used for soundings at sesi. 
the nautical mile, or Icnot 6080 feet „ the rate of ships, 

the eaJbWe length = 120 fathoms, 

the hand = 4 inches used for measuring horses 
the Irish pole = 7 yards 

Also, 5 feet = 1 pace, 1 9 inches — 1 span, 

3 miles = 1 league I 18 inches = 1 cubU, 

Cloth Mbastjrb 

2J inches = 1 nail, 

9 inches, or 4 nads = 1 quarter, 

4 quarters = 1 yard, 

5 quarters = 1 ell. 

Our units of measurement originated m those provided by nature, as 
we see in the names “hand,” “foot,” “span,” &o 

Also, “yard” means the length of the arm, “furlong,” furrow-length, 
“cubit” is from the Latin cubitus, the fore-arm, and “mile” from the 
Latin miUe, a thousand (paces) 

The standard unit of length is the Imperial yard, being the 
distance between two gold pegs in a bronze bar which is kept 
in the Houses of Parliament with other ‘‘ standards ” 


* The second part of this Table and exercises upon it are often deferred until Fractions 
have been learned 

t Often called a “statute ' mile, i c of the length fixed by act of Parhament 
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TABLES 


Square Measure 

144 square inches ($q ^9^) #= i square foot {sq.ft) 

9 square feet = i square yard (sg' yd). 


30i square yards,! 
uare quarter-yardsj 


I square pole {sq jpo ,or P ). 


or 121 square quarter-yards/ \ 1 ^ ^ 

40 square poles = i rood (90, or R) 

4840 square yards, or 4 roods = i acre {ac , or A ) 

640 acres = i square mile {sq m % ) 


Square measure is used in measuring surfaces or areas, e q fields, 
floors, &c 

The first part of the table may be found by squaring Long Measure, as may 
be seen from the acoompanymg diagram 

If we take nine squares, havmg their sides each 
a foot long, we can arrange them so as to form one 
larger square, having each of its sides 3 feet, or 1 yard 
long, thus — 

Hence, 3 X 3, or 9, square feet make 1 square yard 

Similarly, 12 X 12, or 144, square mohes make 
1 square foot 

In this way, then, we can supplement the table of Square Measure from the 
table of Long Measure 

Eor instance, as 22 yards = 1 oham, 22 X 22, or 484, sq yds = 1 sq chain 
And, as 100 links == 1 chain, 100 X 100, or 10000, sq links = 1 sq chain 
Also, as 1760 yards = 1 mile, . 1760 x 1760 sq yds = 1 sq mile 



Cubic Measure 

1728 cubic inches {ml m ) = i cubic foot {ml ft ) 

27 cubic feet = i cubic yard {cul yd) 

Cubic Measure is used for measunng space, also the volume of 
certain solids, eg stone, timber, <&c 

This table is formed by ouhing the corresponding part of Long Measure. 

For instance, if nine cubes (blocks 
measuring a foot each way) were 
arranged, as m the diagram, in a 
stack 3 feet long, 3 feet high, and 
1 foot wide, and if two more such 
stacks were placed alongside, as 
mdicated by the dotted lines, the 
whole pile so formed would contain 
3x9, or 27, blocks, and would 
measure 3 feet, or 1 yard, each way 
Hence, 3 X 3 X 8 , or 27, cubic feet 
make 1 cubic yard 
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Measures of Capacity 

2 pints (jpt) -L quart* (gt). ] Liquids 
8 pints, or 4 quarts = i gallon (c/al.). j (« 5' milk)- 
2 gallons = I peck (pk) 

8 gallons, or 4 pecks = i bushel ). v com) 
8 bushels = i quarter (qr ). j 


in addition may be mentioned — 
the JirLin = 9 gallons, 
kilderhin = 18 gallons, 

barrel — 36 gallons, ^ 
hogshead = 54 gallons, ’ 
hatt = 2 hogsheads, 
tun = 2 butts. 


the hogshead — 63 gallons ^ Wme 
pipe = 2 hogsheads, J 
Also, 4 gdls = 1 pint 
2 bushds = 1 strike. 

4 bushels = 1 sack 
5 quarters = 1 load 


A bushel of English wheat = 63 lbs weight The hogshead, pipe and 
butt vary for some particular kinds of wine 


The standard unit of capacity is the Imperial gallon, the 
volume of 10 lbs, of pure water 

Hence the rhyme, “A pint of pure water, weighs a pound and a quarter ” 

Also, as a gallon occupies about 277^ cubic inches of space, 

I cubic foot of water weighs looo ounces, nearly 


Miscellaneous 


Nuiibeb. 


Paper. 


12 units — 1 dozen. 
12 dozens — 1 gross 
20 units = 1 scoie 


24 sheets = 1 quire, 
480 sheets, ] ^ 

or 20 quires { = ^ 


A sheet of “Foolscap” is 16J mches Icng and 13^ inches wide, which is 
a size often used in the printing of books Thus m a volume of the size called 
Quarto (4to) a sheet is folded into four leaves, in Octavo {Bvo), into 8 leaves, 
m Duodecimo (12mo), into 12 leaves 


Apothecabees Pluid IMeasuee 
60 minims (M) = 1 jluid djraehm (f 3) 
8 drachms = 1 jluid ounce (f §). 
20 ounces = 1 pint (O) 


Angulae Measube 
60 seconds (60") = 1 minute (1'), 
60 mvnutes = 1 degree (1°) 
90 degrees = 1 right angle. 


The distance on the surface of the globe corresponding to one degree of 
latitude = 60 nautical miles, or nearly 70 statute miles 

A ton of shipping is not a weight but a measure of volume, namely, 
40 cubic feet of space 


* Often called Imperial pint and qnarb to distinguish them from the Reputed pint and 
quart measures commonly used for bottled wines 6 reputed qum = 1 gallon 
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REBUCTION 


The following examples illustrate the process of Eeduction;— 


Example i. — 5s. 3d tojpence. 

Ex^lcmaticTU 

As m £1 there are 20$ , 

/ in £17 there are 17 times 20s. — 340a. 

/ m £17, 5s there are S40 + 5 = 845a, 

As in la there are \2d , 

/. m 345a there are 346 x 12 = 4140(i 
. m 345a. 8d. there are 4140 + 3 = 4143(2 


Written Worh 
£ 8 u 

17 . 6 3 

345 >^ 


12 

4143 *' 

Atu. 4143d 


Exampue u — iLed/Mx £312, 12s, 6d. to half-orowns. 

£ . 


AlS 8 half-crowns = £1, we multiply 
312 by 8, adding in 6, the number of 
half •‘Crowns in 12a Od 


312 

8 

2601^- 


12 


d 

6 


6 hf -CT 


Am 2601 hf-cr 


Example m, — Reduce 4:^135 fmthings to £ s d 


As 4 farthings = 1 penny, the num- 
ber of faHhmgs in any sum of money 
must be four times the number of pence 
m that same sum 

"We therefore divide the number of 
farthings by 4, obtainmg 11783 sets of 
four fcvrtkvngs, ^ e pence, with 8 far- 
tkvngs over And so on 


/ 

4 |47135 

12 111783 3/ 

2,0 1 98,1 . l\d 

^ . la 

Ans j£49, la ll|cg. 


Example iv — Reduce 392 half-guineas to half-crovms. 


When we cannot proceed directly 
from one of the given denominations 
to the other, we must first find some 
common denomination to which both 
(Jan easily be reduced, taking care that 
this is not lower than it need be 

In this case we choose sixpences 
Hence, multiplying 392 by 21 (the 
number of sixpences in half -a guinea) 
we obtam 8232 as the number of six- 
pences in 392 half-guineas This we 
divide by 6 (the number of sixpences 
m half-a-crown), thus obtaimng 1646 
as the re(iu:red number of half crowns 
with 2 stxcpences, le 1 shiU/mg, over 


hf-gs 

392 

21 

392 

784 

5 I 8232 

1646 ...2 sixpmces 

Ans 1646 hf-cr + la 



EXAMPLES, 


33 


Exam ple v. — Reduce 475302 eecmds to days, &c. 

6,0 |4753g ,2 
6,0 [792,1 . .. 42 8ec$ 
a A i 4 | 132 ...... 1 miTU 

O.. 3 ) 

Ans 6 days 12 hrs 1 min. 42 secs. 


Ex am ple vl — Reduce 7 tons 13 cwts. 23 Ihs 9 ozs to ounces. 


1st Method 

tons cwta qrs lbs ozs 

7 13 . 0 . 23 . 9 

20 

163^ 

4 

612 ^* 

^ 

4919 >^ 

1224 

17159 



102963i^ 

17159 

274553 

Ans 274553 ozs 


^nd Method 

tons cwts lbs ozs. 

7 13 . 23 . 9 

20 

153^ 

112 

329A 

163 

153 

17159 

le^ 

274553 ^ 

Here, as no quarters are mentioned, 
we step directiy from cwts to 
multiplying by 112, instead of by 4 
and 28 m succession Also, we miilti- 
ply by 16 m one Ime * 


Example m — Reduce 3764219 ozs. to ions, cwts., t&c. 


16 


[413764219 


28^ 


41 

938664 

41 

234638 

> 

n 68669 


41 

8379 

2,0 

209,4 



104 . 


•• l\noz^ 

•g|26Z5« 

. 3 qrs 

14 owt. 


Ans 104 tons 14 cwt 3 26 lbs 11 ozs. 

N B. — Here short divisions should ahways he used. 


* This may be done either by committing to memory the Multiplication Table as far as 
16 times 9, or by multiplying by 6 and adding the result, figure by figure, to IV’1690 (i e 
10 times 17159) See page 12. ^ » \ 
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Example viu — Eeduce 5 rm, 3 fur. 24 jpo 4 yds to yds. 


1st Method 


2nd Method 

mi fur 

po 

yds 

mi fur po 

5 . 3 

24 

. 4 

6 3 24 

8 



8 

43^ 



43“^ 

40 



40 

1744^- 



1744*- 

5 



17448*- 


8724 ^ 

872 

9596 


Ana 9596 yds 


As 5J yds make 1 pole, and, 
as 1744 X 6^ = 5 times 1744 + 
half of 1744, we may multiply 
1744 by 5, then divide 1744 
by 2, and add these results 


yds 

4 


2 |19192 

9596 


Ans 95961 


As 11 half-ym da makel pole, 
we multiply 1744 by 11, add- 
ing m 8 half-yardst and then 
divide the residt by 2 In this 
case the multiplier 11 is not 
written See A (iv) p. 19, 


Example ix — JReducs^mi hfur VJ m Zyds 2 ft 7 m to inches* 



1st 

Method 



mi 

fur 

po 

yds 

ft 

in 

3 

5 

17 

, 3 

2 

7 

_8 




1 

G 

29 








40 

zi 

1177 

6 


5888 


588 ^ 

6476 
3 

19431 

^ 

233185 

Atis 233185 %nchea 

Here, m dividing 1177 by 2 
we obtam quotient 688 and 
1 half -yard over, this we re- 
place by 1 ft 6m, which we 
set beside the 2 ft, 7 in and 
add in with them when we 
come to multiply by 8 and 12. 


2nd Method, 

mi fur po yds ft in 
3.5 17 . 3 2.7 

^ 31 tJW 

29 

40 

1177 

11776 

12963 



103665^ 

12953 

233185 

Ans 2331 85 inches 


Here, multiplying 1177, the 
number of poles, by 11, and 
adding m 6 half -yards, we 
obtain 12953 as the number of 
half -yards We then multiply 
by 18, the number of inehea m 
half-a-yardf and add in 2 ft. 
7 in as 31 inches 
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Exampm X — Reduce 12-mtw 2 fur. 135 yds. to yards. 


Here, as no pdUs a«re given, we 
some 5i. 

can avoid multiplying by the trouhle- 

1st Method. 


mi 

fur yds 

Snd Method 

12 

2 135 

mL fur yds 

_8 


12 2 135\ 

1760 *A440^ 

98^ 


220 


21695< 

1960 

135^ 


Here we convert 2 fwrs to yards, 


and then multiply 1760 by 12 (the 
multiplier standing abofue the multi- 

21695 

Ans. 21695 ydls 

plicand), adding m 135 -i- 440 yards. 


Example xi — Reduce 1345732 inches to miles, furlongs, poles, dc. 


As 11 half-yardsma^e 
1 pole, we first reduce 
the given mohes to half- 
yard^, %.e. we divide by 
18 (3X6), obtaining 
74762 as the number of 
half-ycurds andl6 vncTtes 
over We next divide 
74762 by 11, obtaining 
6796 as the number of 
poles and 6 half^ya/rds 
over 


in 


18 


3 11345732 
6| 448577. >, 
11 174762 .. 


4,0! 

679,6 . 

si 

169 .. 


21 . 


• • 5 } 

6 half -yds. = 3 yds. 
. poles. 

\ fur 


Ans 21 mi 1 fur. 36 po Z yd Ifi. 4: in 


N" B. — In writing down the answer the beginner must be careful not to 
forget to change half -yards to yards. 


Example xdi — Reduce 4571 15 to miles, furlongs, poles, dc 

ft 


Dividing by 8 we ob- 
tain 152371 as the num- 
ber of yards We now 
multiply by 2, obtainmg 
304742 as the number of 
half- yards We next 
divide by 11 (the number 
of half-yards in 1 pole), 
when the 9 half -yards 
over yield 4^ yards 


3 1457115 

162371 2/SJ. 

2 

11 1304742 

4,0 1 2770,3 .9 half -yds =4^ yds 
8 1 692 . ... ^Zpo 

86 4 fur 

Thus 457115 feet — 86 mi 4 fur 23 po. 
4^ yds 2ft; 


or, taking half a ya/rd from the 2 ft and adding it to the 4J yards, we 
have the neater form of QQ mi. 4. fur %Zpo 5 yds Oft 6 in 
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REDXrCTrOK. 


Example xiu- 


-Reduce 5 ac 
sqmne feet 


3 '10 

31 ;go 

14 

sq yds 

7 sq , 

ac 

ro 

po. 

sq yd 

sq ft 

5 

3 

31 

14 

7 \ 

4 

23 






to 


40 


951 

30 


To find the number of 
sq yds equivalent to 951 
poles we multiply 951 by 
30, divide 951 by 4, and 
add the results 

Thejbq yd remaming 
over from this division 
yields sq ft or 6J sq 
ft , which we place against 
the 7 sq ft and add in 
with it when we multiply 
by 9 

[This process corresponds 
to the 1st method of 
Ex IX We should gam 
nothing here by adopting the 2nd method, as that would involve multiply- 
ing 961 by 121 and then dividing the result by 4 ] 


28544 

237j 

28781 

^ 

259042|>^ 


Ans 259042J ft 


Example xiv — Reduce 17 acl to equone ymds. 


Here, as no poles are given, we 
avoid multiplymg by the troublesome 
30J, and step directly from acres to 
yards, remembering that 4840 sq yds 
make 1 ao, and that, consequently, 
1210 sq yds make 1 rood 
(Here, also, the multiplier, 17, stands 
above the multiplicand ) 


ac ro 
17 . 1 
4840 
33880 
4840 

1210 i^ 

83490 

Am 83490 sq yds 


Example xv. — Reduce 14170 sq yds, to aaes^ *fOods^ ;poleSy &c. 


We first change 
14170 sq yds to 
sq quarter -yds ; 
then, as 121 sq 
quwrter-yds make 
1 sq pdUj we divide 
by 11 X 11, obtain- 
ing 468 poles and 
h^sq quarter^yds y 
t c 13 yds over, 
&c 


sq yd 

14170 

£ 

116680 

C 11 1 5152 8 ) 52 sg* qr -yds =13 sq. 

4,01 46,8 4) yds 

4 |ll . . 28 jjo 

2 . 3 ro 

Ans 2 050 3 ro 28j!30 13 sq yds 
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Example xvi — Reduce 1470358 5^ in topoles^ dbc. 


144 


sq m 

; 12 11470358 
: 12 1 122529. >.10 
9110210... 9 


1 118 Bq %n. 


1134 4 sq.ft 

4 


121 


1114536 


111412 
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I 59 sq quart&r-yds = 14f sq yds. 


Hence 1470358 52- tn = B7 14| 5^ 2/^^ 4sq ft 118 52 

or, as J of a sq yd = ^ of 9 sq ft = 2:| sq ft = 2 sq ft. 36 sq. m., 
if we take 2 sq ft 36 sq m from the 4 sq ft 118 sq in., and add it to 

ial.mpfo^ve/fomTthe'’^” 37 po 15 sq j/ds 2 sq fi 82 sq tre. 


Example xvii. — Reduce 3754813 cub. m to cubic yards 


We first reduce the cub in to cub ft , dividing by 12 X 12 X 12 
({ e 1728), and obtammg the remainder, 1697 cub in. (See p 16.) We 
then divide the 2172 cub ft by 3 x 9 e 27), dec. 


cub in 

( 12 13754813 
1728^ 12 1312901 
(. 12126075 


27 


: 3 ] 2172 
: 9 1724 
80. 


1 


1x12 = 12>1597<^. m. 

1 X 144=1584) 

■ mb. ft. 


Aus 80 cub yds 12 cub ft. 1597 cub in 


Example xviu — Rxjpress IS lbs 4 ozs Avoirdupois m grains. 


As 7000 gra%ns make 1 Ih Avoirdupois, 
and as 4 OSS is ^ of a Av , there are 
1750 grains in 4 ozs Hence we multiply 
the 13 by 7000 and add in 1750, obtaining 
92750 as the number of grams 


lbs OZS 


13 

7000 
91000 * 
1750 )^ 
92760 


4 


Ans 92750 grs. 


To test the work of Reduction. 


Reduce the answer back to the form given m the question. 
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COMPOUND ADDITION. 


V. THE COMPOUND RULES. 


The principles involved in the addition, subtraction, multipii, 
cation, and division of compownd quantities are those explained m 
Chapter II. The examples which follow illustrate the methods 
used. 

Compound Addition 


It is evident that the quantities to be added must be of the 
same kind 

Tor instance, 3 acres + 4 acres make 7 acres, 

but 3 acres + 4 tons make neither 7 acres nor 7 tons 

Also, that when the quantities are of the same kind, each 
denomination must he dealt with separately 
yor instance, 3 pence + 4 pence make 7 pence, 

but 3 shUhngs + 4 pence make neither 7 shUhngs nor 7 pence 

Hence, we arrange the quantities in columns so that all the 
quantities in the same column are of the same denomination, we 
then add together the numbers in the column of lowest denomi- 
nation, and carry forward to the next column as many complete 
umts of that next higher denomination as the sum yields, setting 
the remainder below the column added; and so on 

The following example will ser\e to illustrate the process with which, 
at least in the case of money, we assume that the student is already 
familiar * 


Example i — Add together 3 1 fur 17 jpo Z yds , Imi 7 fwr, 

23_^o 4 yds j 11 m% 6 fw IQ po 1 , 8 2 fu'i Zb po 

6 yds , 19 0 fur 7 po 2 yds , and 2 mi 4: fur IZ po 4 yds. 


Adding the numbers in the column 
headed “yards” we obtain the sum 
19 yds We new remove from the 
19 yards as many complete poles as 
we can (m this case S, for 3 times 
is 16^), and set down the remaining 
yds , carrying forward 3 poles 
We next add the numbers in the 
column headed “poles,” adding in the 
3 carried, and dmde the sum, lOSjpoZcs, 
by 40, obtaimng 2 furlongs to cairy 
forward, and poles remainmg, which 
we set down 
And so on. 


mi fur po yds 

a 1 . 17 3 

1 7 . 23 . 4 

11 6 10 . 1 

8 2 35 . 5 

19 0 7 2 

2 4 13 4 

46 .6 28 2-^ Ans 


* Addition and Subtraction of money may be illustiated practically to young beginners, 
by using counters of different colours (say yellow, white, and biown>to represent pounds, 
sbiUmgs, and pence 
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Compound Subtraction, 

E3CAMPLE a. — Fiom 14s. %d.dake 7s lOd, and ea^lavn, the ptocess. 

The Pence 

We cannot take 10 pence from 3 pence, so we 
change one of the 14 shtUtngs into 12 pence, 
which we mentally add to the 3 pence^ thus 
makmg up 15 pence 

Then 10 pence from 15 pence leaves 5 pence. 

The Shillings 

Remembering that one of the 14 shillings has been changed into pence, 
as we have now to take away 7 other shilhngs, it is evident that 
14 — 1 — 7 will he the number of shillings left 

But to take 1 and 7 in succession from 14 equtialent to taking 8 from 
14 291 one operation 

So when we pass fiom the pence to the shillings column, we “carry” 1, 
which we add to the 7 shillings. 

Then 8 shillings from 14 shillings leaves 6 shillings. 


8 d 
14 . 3 

_7 10 

6 . 5 Am 


Addition and Subtraction (as was shown with abstract numbers, 
on page 8), can often be conveniently combined in one operation. 


dSlS, 185 Old, £5, 135 ; 

£4:5, 13s 5^3 

1st st^ 

Adding the farthings in the five lowest 
hues, we obtain the sum 2id , 
and 2^d from 3^d leaves -fd. 

Carry 8 


Addmg the pence in the same five hues 
and inoludmg the 3 earned, we obtain 
the sum 2s 4c? , 

and 2s Ad, from 2s 5d leaves Id. 

Carry 2 


r^d, 

£16. 

, 9s 0\d., 

i £1, 

3s 

fiom 

£ 

S 

d 

45 

13 . 

H 

2 

15 . 

n\ 

16 

9 . 


13 . 

18 

h\ 

5 . 

13 . 

H\ 

1 . 

3 

JiJ 

5 . 

13 

If Am, 


Srd step. 

Adding the units column of the shillings, and including the carried 2, 
we obtam the sum 30, and 80 from 33 leaves 3. Carry 3. 

Then adding the tens column, and mcludmg the carried 3, we obtain 
the sum 6, and 6 from 7 (changing £3) leaves 1, 

Carry 3 
4th step 

Adding the units column of the pounds, and including the carried 3^ 
we obtain the sum 20, and 20 from 25 leaves 5. Carry 2 

Then adding the tens column of the pounds, and including the earned 2^ 
we obtain the sum 4; and 4 from 4 leaves 0 
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COMPOUND MULTIPLICATION. 


Compound Multiplication. 

We know from the definition Of Multiplication (see page 9) 
that the multij)lier is the number of times the multiplicand is 
repeated 

Thus the multiplier can never be concrete, but is 
always an abstract number. 

Hence, in Compound Multiplication the mulkphoand is a com- 
'pound quantity j the muUiq^ker is an ahsbact numhe7, and the pooduct 
a quantity of the same kind as the multiplicand 
Por instance, 

7 tons 2 owt X 3 = 7 tons 2 ciot +7 tons 2 cwt 4-7 tons 2 owt =21 tons 6 ewt 
Again, in the question, If 1 Ih of tea cost 2s , what wHZ 7 lbs costi 
The answer, 14s la the result o£ the following mental process — 

“ As 7 lbs will coat 7 tvmes as much as 1 Ih , the cost of 1 lb, must be 
repeated 7 times ” We do not multiply 25 by 7 Ihs , but by 7 


The following examples illustrate various cases that occur* — 
(1) When the multiplier is not greater than one of the factors 
of the Multiplication Table 


Example iv — Multiply 3 fm 29 po 4 yds. 1 ft by Y. 


1st step, 

7 tunes 1 ft ft =2 yds 1 ft 
Set down 1, and carry 2 

$nd step 

7 times 4 yds = 28 yds ,28+2 (ear- 
ned) = 30 yds = 5 po 2i yds 
Set down 2^, and carry 6 
And so on 


vox fur po yds ft 

3 29 4 1 

7 


3 2 8 1 


Einally, converting the half-yard in the result into 1 ft 6 zn we wnte 


the answer thus — 


Atis 3 mi ^fwr 8 po ^ yds 2 ft 6 in 


(2) When the factors of the multiplier are known from the 
Multiphcation Table 


Example v — Multiply 2 tom, 13 cwts \ gr 17 lbs by 88 

tons cwts qrs lbs 

As 68 = 7 X 9, we multiply first by ^ 1 3 . X 17 

7, and then multiply the result by 9 7 

(or vice versa, first by 9 and then the ^^3 13.3 7 

result by 7), thus obtaining the required * q 

result See (IT), page 10 ? 

168 . 4 .^ 1 7 Ans 
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(3) When the multiplier is rather less, or rather greater, than 
the product of some two factors of tlie Multiplication Table, 


Example vi. — Multvply ^1, 5s 

Here, as the Miiltiplication 
Table provides no factors which 
yield a product nearer to 93 than 
9 X 10, we multiply in succession 
by 9 and 10, thus obtaining 90 
times £1, 5s 7d (i) 

We next multiply £1, 5s 7d, by 
3, setting the result (ii) below (i) 
PinaJly, we add the results 
(i) and (u), thus obtaining 93 times 
£1, 58 Id 


7d. ly 93 


£ 

1 . 

8 

5 . 

d 

7X3 

9 

11 . 

10 

3 



10 

116 . 

2 , 

6. (i) 

3 . 

16 . 

_9 .(u) 

^118 

19 . 

3 Am. 


Example vu — Multiply £3^ 17s. M. ly 39 


The factors m the Multiplica- 
tion Table which most nearly 
produce 39 are 4 X 10 

We therefore multiply in suc- 
cession by 4 and 10, thus obtain- 
ing 40 times £3, 17a 5d (i) 

We then subtract £8, 17a 5d 
from (i), thus obtaining 39 times 
£3, 178 5d 


£ 

3 . 

8 

17 . 

d 

5 

4 

15 , 

9 . 

8 



10 

154 . 

16 . 

8.. (i) 

3 . 

17 . 

6 

£160 

19 . 

3 Am. 


(4) When the multiplier exceeds the limit of the Multiplication 
Table 

In such cases we may regard the multiplier as composed of the 
parts unitSy tenSf hundieds, &c., multiply by each of these parts 
separately, and then add the results See (II ) on page 10 


Example viii — Multyply £1, 5^ 

Here, 283 = 200 -h 80 + 8, so 
we first multiply m succession 
by 10, 10, and 2, obtaining 200 
times £1, 5s 7d. (i) 

We next multiply the second 
line by 8, obtaining 80 times 
£1, 58 7d , and set the result (ii) 
below (i) 

We then multiply the top hne 
by 3, obtaining 3 times £1, Ss 7d 
(ill), and set the result below (ii) 
Finally, we add these three 
results together, thus obtammg 
283 times £1^ 58. 7d. 


7d ly 283 


£ 

1 . 

8 

6 , 

d 

7X3 

10 

12 . 

16 . 

10X8 



10 

127 

18 

4 



2 

266 

16 

8 . (i) 

102 

6 . 

8 (u). 

3 

16 

9 (lii) 

£^62 . 

0 

1 Ans. 
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COMPOUND MULTIPLICATION. 


The following method may be used instead of that of Example 
vm, and, when the multiplier is very laige, is to be preferred. — 

Example ix — Multiply £11^ 13s 3^rl 5 ^/ 4957 . 

step 

Multiply 1 fartUzng by 4957, re- 
ducing the result to pence (i) 

step 

Multiply 3 pence by 4957, set the 
result under (i) and add it to (i), 
reducing the sum to shiUmgs (ii) 

Srd step 

Multiply 13 shtlZmgs by 4957, set 
the restdt under (u), and add it to 
(ii), reduomg the sum to pounds (iii) 

4th st^ 

Multiply £11 by 4957, set the result 
under (in), and then add it to (ui) 

We have supposed that all the work, except what is given on the right, 
has been performed mentally 

Note —The multiplication of compound quantities by very large numbers 
lb of no great importance, as such pioducts can be more concisely obtained, 
as we shall see later, by the method of Practice 


Written WorJc 

4 14957 

1239 ^ 

14871 


12 |16110 jr 
1342 
64441 
2,0 1 6578 ,3 


3289 

64527 


• •• (1) 


6jr (u) 




3 . 6i.(ui) 


;£57816 3 e| Am. 


The method of the folloTying example is important, and may 
often be employed mth advantage — 


Example x — MvUtvply £2, 19 s 

1203 

9 

2 110827 
12 15413 id. 

2,0 145,1 . Id 
22 11s 


7^7 dy 1203 

& s d 

1203 .0.0 

3 

3609 0 . 0 

22 11 

3586 8 lOi Ans 


Here, observing that £2, 194 7id only differs from £3 by , 
we first multiply £3 by 1208, 

we then multiply 4-|d by 1203 (^ e multiply 1203 by 9, and reduce 
this number of halfpence to £ s d) 

Fmally we subtract these results 

Note — If we add the two results in this example we obtam 1203 times 
£3, Os. 4^(2. 
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Compound Division. 

W© know (see page 13) thit Division, being tbe inverse of 
Multiplication, may be regarded either as the operation of finding 
(i) the mulkjphcand when product and multiplier are given^ 
or (li) the muUiph&t when product and multiplicand are given 

Also {see page 40), if the multiplicand be a concrete quantity, the 
product is also a concrete quantity of the same kind^ but the 
multipliey must always be an ahskact number. 

For instance, (i) Divide 77 feet vnto 11 equal jparts* 

Here we have given the product 77 feetj and the multiplier 11, and are 
asked to find the multiplicand 7 feet 

(ii) Slow many tvmes is 3 shillings contained vn 93 shtUmgs^ 

Here we have given the product 93 shillings^ and the multiplicand 3 shU- 
lingSt and are asked to find the abstract multiplier 31, 

Hence, in Compound Division, the dividend is a concrete 
quantity, and either 

(i) the divisor an abskaci number, and the quotient a concrete 
quantity of the same kmd as the dividend, 

or (ii) the divisor a conctete quantity of the same kind as the 
dividend, and the quotient an abstract number. 

It IS very important to notice that the divisor and the quotient 
cannot both be concrete together 

Note — Division of the first of these two classes is sometimes called 
Partition, or Sharing, division of the second kind, Quotition, or Measurmg. 


Class I 

Short Division. 


{Abstract Divisor). 


po 

6)9 


sq yds sq ft sq in 
16 . 7 . 6 


Example xi — Divide ^ po 16 sg[ yds sq ft in. by 6. 

1st step 

6 in 9, 1, and ^po,ie 90f sq yds over, 

90f -f 16 = 106f sq yds 

2nd step 

6 in 106|, 17, and 4f sq yds. ie 
42^ sq ft over, 42| + 7 = 49f sq ft 

Srd step 

6 m 49f, 8, and If sq ft over 
Now, If ^ = If X 144 sq in == 144 + 108 
252 + 6 = 268 sq m. 

J/th step, 

6 m 258, 4^. 


17 8 . 43 Ars 


' 252 sq, in,, 
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COMPOUND DIVISION 


When, the factors of the divisor are known from the Mnltiph- 
cation Table “ Short” Division may be used 


Example xu — Dimde ^£213, 165 ly 42. 


Here, as 42 := 6 x 7, we 
may divide in succession by 
6 and 7, usmg ** short ” divi- 
sion. 

The first rem*^ is 4/, and 
the second rem'^ is also 4/ 

Hence, the complete rem’f 
(see p 16) IS 4 X 6 + 4 = 28/ = 


42 


1 %^ 


£> 

213 


36 


s 

16 


JS ^ 4/ 

1 . 4/ 




Aois £6, Is 9|(f + 7<i rem^ 


7d. 


Or we may proceed by the method of ‘‘Long” Division, thus: 
Long Division. 

Example xlu — Dwide £213, 16s S^d, hy 42. 


I'it 8tep 

Dividing £213 by 42 we 
obtain quotient £5 and 
rem^ £3 

Reducing the rem^, £8, 
to shiCUngSj and adding in 
165 , we obtain 76s 

£7id step. 

Dividing 76s by 42 we 
obtain quotient Is and 
rem^ 34s 

Reduomg the rem’^ 34s 
to pence, and adding in 
Sdj we obtain 416c2 

Srd step 

Dividmg 41 6c^ by 42 we 
obtain quotient 9d and 
rem^ 38c2 

Reducing the rem’^ 38<i 
to farthings, and addmg 
m 2/, we obtam 154/ 

4th step 

Dividing 164/ by 42 we 
obtam quotient 3/ and 
rem® 28/, ^e 7d 


£ 8 d & 

42)213 16 84(6 

2IQ 
3 

42)76(1 

34 

42)416(9 

378 

38 

^ f 

42)154(3 

126 

2^ = 7ci 

Ans £5, Is 9|c? + 7d r&mr. 


Note — In Compound Long Division the ^t3T^tten work may be consider- 
ably curtailed by using the abridged method described oh page 16 
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Example xiv. — Divide 81 cwts 1 qr 7 lbs 


cwt 
53)81 
53 
28 

. ^ <ir 

53)113(2 

106 

7 

53)203( 3 
159 
44 
16 
269 

44 _ 


1st Method* 
qr lb 

.1.7. 


ozs 

6 


dr ow? 

0(1 


cwt qr 
53)81 . 1 

11^(2 

— ^Ib 

203 ( 3 
44 _ 


6 OZS by 53. 

$nd Method 
qr lb oz 

.1.7.5 


dr cwt 

0(1 


709( 13 

179 

20 


320 ( 6 
2 


In the 1st method the mental work corre- 
sponds to that described in Ex xui, except 
that the Table of Avoirdupois Weight is used 
in place of the Money Table 

La the 27id method abridged division is 
used Also m the successive reductions the 
multipliers are omitted. 


53)709(13 
53 
179 
159 
20 

■■■1.6— dr 

53)320( 6 

318 Ans* 1 2qr Z lb. 13 oz 6 c?!r.+2 dr. rewtl. 

2 


Division by lOO. 

Example xv. — Divide £322, 12s Id by 100. 

In this case it is not neeessary to wr%te down the divisor, for we know (see 
p 17), that division by 100 is performed at once, by striking off two figures 
on the right of the number divided. 


1st step 

£ 

8 

cL 

Cutting off two figures, on the nght, 
from £322, we obtam quotient £3 and 
rem' £22 Keducmg £22 to shiUmgs, 

3,22 . 

12 

. 1 

20 



4,52 



and addmg in 12s , we obtain 462s 

12 



^nd step 

6,26 



Cutting off tiLo figures, on the right, 

4 



from 452s , we obtain quotient 4s. and 

1,00 



rem^ 52$ Reducing 52s to pence, and 



adding in IcZ , we obtain 625d 

And so on 

Ans 

£Zi 

4s. 6Jc?. 


Similarly we proceed m the case of divisors 1000, 10000, <fec., 
cutting off, at each stage, three, four, Ssc , figures respectively 
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COMPOUND DIVISION. 


Class n. {Abstract Quohent), 

When the divisor and the dividend are both comjpound quan« 
titles, we must, before the division can be performed, reduce them 
both to the same denomination 

In choosing this common denomination, we take care, if we 
would avoid unnecessary labour, that it is as high as possible 

Example xvi — How many times is 7 lbs 4 o^s contained in 4 mU 
2 qis 10 lbs 12 o^s ? 

In this case *we reduce both quantities to guarter-jpounds 

lbs ozs cwts qrs lbs oza 

•7 4 4 . 2 10 . 12 

__4 ^ 

29 18 

— ^ 

154 
36 
514 

£ 

29)2059(71 
203 
29 
12 

Ans 71 times. 


Example xvn — How many mm cmld each receive 14s 7c?. from a 
fund of M, 18s ^ 

Beducing both quantities to the 
common denomination pencst we ob- 
tain 175(2 and 1666c2 
Dmdmg 1656 by 175 we find 
that I75d is contained 9 times m 
1656d , and that 81(2 , le Ss Qd is 
left over 

Note, — ^Here, again, the quotient 9 
is an abstract number The answer 
9 men results from the following 
mental process — 

“As 175 pence is contained 9 times 
in 1656 pence, therefore 9 men could 
each receive that sum *’ 


8 d £, 8 d 

14 . 7 6 . 18 . 0 

12 20 

175 138 

12 

175)1666(9 
1675 “ 

81c? = 68,9(1 


Atis 9 men, and 6s 9 c? over 


Multiplying 7 by 4 
and addmg in the 4 ozs 
as 1 quarter-lh we obtain 
29 quarter lbs 

Reducing 4 cwt 2 qrs 
10 lbs 12 ozs also to 
quarter-lbs and adding 
in 12 ozs as 8 quarter-lbs 
obtain 2059 quarter- 
lbs. 

Dividing 2059 by 29 
we find that 29 qr -lbs 
is contamed 71 times in 
2059 qr.-lbs. 
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VL MISCELLrANEOUS EXAMPLES. 

A. If 123 arhcles^ bought at £% ITs. each, are sold at 
£ 3 , 25 . Zd. each, what jprojit w made? 

We first subtract £2, 17^ 9<i. from £3, 2^, Srf. to find the profit on one 
article, namely, 4s 6d 

Hence, the total profit la 123 times 4s, 6d = £27, 13g. 6d Ans, 

Note — Much labour would be wasted if we multiplied £2, 17^. 9<i and 
£3, 2s Bd, sepa-jatdy by 128 and afterwards subtracted the results. 


B. A merchant bought 28 gallons of spi)%ts at 365 a gallon, diluted 
it with water, and then sold the rmxtme at B^s a gallon^ 
making a jp^ofit of £4 How much water did he add? 

The total cost was 36 X 28 = lOOSs 
The total profit was £4 = 80fi 
*. the whole mixture was sold for 1088« 

But one gallon was sold for 825 , 

And 825 is contamed 34 times m 10885. 
i e. 34 gallons of Tnweture were sold, of which 28 was s/pirit, 

34—28 = 6 gallons of water must have been added. 


C. (i) ]}voide .d& 16 , 85. %d between A and JB so that for eoery half 
Clown A has JB may have a fimm 

Bacb time A receives 5 sixpences B is to receive 4 swcp&nces, 
with 9 sixpences this could be done once 
But in £16, 85 6d there are 657 sixpences 
And 9 sixpences is contamed 73 times in 657 sixpences. 

Hence, A’s share is 73 Tialf-otowns = £9, 28 6d \ . 
and B’s „ 73 floinns = £7, 65 Od. } 


C. (n) Divide ^1, 165 2d among 7 men, 12 women, and 17 boys, 
so that each woman may have twice as much, and each man 
th ee times as much, as each boy 

Here the 7 men receive as much as 21 boys, 

„ 12 women „ „ 24 boys, 

„ 17 boys „ „ 17 boys; 

. all the persons „ „ 62 boys. 

Hence, as all the persons receive £1, 165 2d among them, a boy’s share 
IS found by dividing this sum by whence we obtain quotient 7d 

Thus a boy’% share is Id, a woman’s 14d, and a man’s 21d. Ana 
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MISCELLANEOUS EXAMPLES 


C. (ill). Dimde £10, 165 M among 8 men^ 9 mrm% md 10 h% 
givmg each woman 25. less than each man^ and 3s more than 
each boy. 


Hexe each man has 5s more than each hoy 
Also „ womcm „ 8s „ „ hoy, 

* 40s would supply the e^tra payment for 
8 men, and 27s would supply the extra pay- 
ment for 9 women 

Now 40s -H27 s = 67s = £3, 7s 

Hence we subtract £3, 7s from £10, 15s 6ci , 
and divide the remainder equoUly among the 
total number of persona 

Thus a boy’s share is 5s 6ci , 1 
Hence a woman’s „ 8s 6d , > Ana 
and a man’s „ 10s 6d ) 


£> a a 
10 15 , 6 

3.70 

7 . 8.6 

20 ^ 

27 ) 148(5 

135 

13 

12 ^ 

27 ) 162(6 

162 


D. A sum of £26, 9s was made up of a certain number of half 
sovereigns, twice as many shillings, three times as many half 
crowns, and seven time^ as many six^pences, how many coin'i. 
wei e the) e alfogetJw ^ 

Here 1 hcdf-aovereign + 2 ahiUings + 3 half-orovma 4- 7 aioijpeiioea 
= (20 + 4 + 15 + 7) avxj^encea 
= 46 aixpencea 

Also, £26, 9s = 10o8 aivjpencea 

And 46 aixpenoea is contained 23 times in 
1058 atxpeThoes 

the total number of half-sovereigns was 25 
n n s hillin gs , 46 

» „ half-crowns „ 69 

n » sixpences „ 161 

/. the total number of corns „ 299 


£ s 

26 9 

40 

46 ) 1068(23 

92 

138 

138 


ins 


E* A sum of £4, 5s was distnbuted mnong 101 school-childi en 
so that each boy had 9d and each gwl I 5 . How mmy boys 
were there 

We first consider how much money would be used in givmg 9d to every 
child 

This would take 101 X 9 = 909d = 75s 9d 

There would now remam the difference between £4, 6s and 76s 9d , 
that IS, 9s 3d 

And this, hy the question, was &ufS.cient to provide an extra 8d, for 
each girl 

Hence, as 9s 3d = 37 ihreepenoea, there must have been 37 girls, 

/ the number of hoy a was 101—37 — 64 Ana 
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F. A and B ha/oe 85 between them, B a/ad G ha/ve 1 15 / A and G 
have 15s How much has^ach? 

Twice money + twice B’s + twice O’s = 85 4“ Hh l&s* = 34s 
/ A*s money 4- B*s 4- C’s = 17^. 

But, by the question, B’s 4- C*s = 11s ; 

*, A’s money is 17s —11s. = 6s 

Hence, B’s money is 8s — 6s = 2s , 

And O’s money is 11s. —2s = 9s- 


G ( 1 ). F^nd the ntmiher qfdaysfiom Sejpiember 7ih, 1891, to June 
1892 

In 1891, from September 7th to the end of the month 23 

„ in October 81 

„ „ November 80 

„ „ December 31 

In 1892, „ January 81 

„ „ February (leap-year) 29 

„ „ March 31 

„ „ April 30 

» I. May 31 

„ from June Ist to June 16th 16 

the total number of days was 28S A ns, 

N B — In calculatmg the number of days between two given dates the 
j^st of the days mentioned is not counted 

For instance, from May 6th to May 6th is 1 day, 

and from May 23d to May 27th is 4 days. 


G (ii) The ^^Saimday Review^' of October 12th, 1889, was nuwr 
bered 1772 What was the number on a cojpy hearing the date 
December 31s^, 1892? 


Here we j5rst find the number of weeks in the period. 

Now, from Oct 12th, 1889, to Oct 12th, 1890, there were 365 
„ „ 1890, „ 1891, „ 365 

it M 1891, „ 1892 (leap-year), 366 

and from Oct 12th, 1892, to Deo 31st, 1892, 

there were 19 4- 30 -|- 31 = 80 

Hence, the total length of the period was 1176 
But 1176 days = 168 weeks 


days. 

it 

it 


it 


/. the required number is 1772 + 168 = 1940 ^ ns 


D 


J 
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MISCELLANEOUS EXAJVIPLES 


G (m) August Sth, 1892, fell on a Monday, what day of the week 
was Apiil 14:th, 1891 *2 

As S65 — 7 gives quotient 62 and rem*^ 1, it follows that if any par- 
ticular date in one year fall on a Monday it will fall on a Tuesday in the 
next year, unless that be leap-year, m which case it will fall on a Wednesday, 
and so on 

Now, 1892 was leap-year 

Hence, counting 5cto^ two days, as Aug 8th, 1892, was a Monday, 
Aug 8th, 1891, was a Saturday 

Again, the number of days between April 14th and Aug 8th in 1891, 
was 16 + 31 -h 30 + 31 + 8 116 days, 

And 116 — 7 gives quotient 16 and rem* 4 

% e , there were 16 complete weeks and 4 days m this period 

Hence, counting hach four days from Saturday, we find that April 14th, 
1891. fell on a Tuesday 


G (iv). On September 13^A, 1891, a mcm had lived 14000 days; 
find the date of his birth 

365 ) 14000(38 

Dividing 14000 by 365 we obtain 1095 

quotient 38 and rem*^ 130 " 

Thus the period contains 38 common ooon 

years Hr 130 days 

But in 38 years there were 9 leap-years, 1^0 

which would account for 9 extra days 9 

Subtracting 9 from 130 we obtain rem’^ 121 121 

And 1891-38 = 1863 


Hence, the man was bom 121 days hefore Sept 13th, 
Now, counting back from Sept 13th, 

there were m Sept , 1853 {up to the IZth), 
« « Aug, 

» M J ^ly, 

„ „ June, 


1853 


13 days. 
31 „ 

31 „ 
30 „ 


And 121-105 = 16 days 


Total 105 


Thus the man was bom 16 days hcfore June 1st, 1853 
1 6., he hved 16 days in May, 1853, 

\ the date of his birth was May 15th, 1863 
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VIL FACTORS, MJJLTIPLES, PRIMES. 

A Factor of a number divides that number exactly {%,e without 
remainder) 

Por instance, 7 is a factor of 36; 13 is o, factor of 91; 

and 2, 3, 8, 12, are all factor s of 24 

A Multiple of a number contmns that number micthf. 

For instance, 35 is a muLtijfLe of 7, 91 is a multiple of 13; 

and 24 is a multiple of eacli of the numbers 2, 3, 8, 12 

Note — As every number is exactly divisible by itself and by 1, every 
number has, strictly speaking, at least two factors, hence when a number 
is spoken of, shortly, as having no factors, the words “except itself and 
nmty” are implied 

Also the words divisible and divisor are commonly used with the sense 
“exactly divisible” and “exact divisor ” 

A Prime number (or jpnme) has no factors^ except itself and 
unity. 

For instance, 5, 13, 29. 53, are primes 

Hence, the prime factors of a number are those priTm numbers 
which exactly divide that number 

For instance, 6 and 7 are prime factors of 35; 
but 4 and 6, though factors^ are not prime factors of 12. 

A number which Aos factors, other than itself and unity, is 
called composite. 

A common factor of two, or more, numbers d/mdes eouch of 
them exactly. 

For instance, 7 is a common factor of 63 and 36, 

and 4 is a common factor of 36, 84, and 100. 

A common multiple of two, or more, numbers contains each 
of them exactly. 

For instance, 48 is a common multiple of 6, 8, and 12. 

Two numbers are prvme to each other, when they have no common 
factor, except unity. 

For instance, 7 is prime to 11, 8 is prime to 13 ; 12 is prime to 25. 

Hence two composite numbers may be, but two prime numbers 
must be, prime to each other. 
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TESTS OF DIVISIBILITY 


A number is called even or odd according as it is, or is not, 
exactly divisible by 2. r 

Thus, 0, 2, 4, 6, &c are etm, and 1, 3, 5, 7, &c are odd. 

Tests of Divisibility * 

The following tests enable us to discover at once, without the 
labour of a trial division, whether a given number is, or is not, 
exactly divisible by any number less than 12 (except 7) 

Also, to obtain the remainder (if any) without actually dividing 

(1) A number is divisible by 2, if the right-hand digit is even, 
and not unless 

Thu^ we know at a glance, that 754037298 is, and that 38402283 is 
not, divisible by 2 

(n ) number is divisible by 5, if the oight-hand digit is either 
o 5, and not unless. 

Thus, we know at a glance that 1456310 and 7846365 a? e divisible by 5 , 
and that 3705254 is not divisible by 5 

(in) A number is divisible by 4, or by 25^ if the nurrbei formed 
by the two last digits vs dwmble by 4, or by 25, cmd not 
unless t 

Thus, by this test we quickly discover that 387646372 ^s divisible by 4, 
and that 760889326 is Twt divisible by 4 
Also, that 2476375 is, and that 3867385 is not, divisible by 25 

(IV) A number is diusble by Z, or by 9, if the sum of xts 
digits is divuble by 3, or by 9, and not unless 
For instance, 725634 ts divisible by 9, for the swm of zts digits is 27 j 
and 187625 is not divisible by 9, but ^8 divisible by 3, for the sitm of 
digits IS 24. 

N B — In practice it is not necessary actually to add aU the digits of 
the number together, we may “east out’" the nmes one by one as they are 
obtained, since all we require to know is the remainder, if any 

Thus we can see at once that 5 63 4 is divisible by 9, since its digits 
can be arranged in pairs, each of which pairs makes up nine 
Also, we can see that 3472856 u not divisible by 9 (nor by 3) for, after 
discarding three pairs each amounting to 9, the digit 8 is left alone 

Hence also we know, without actu^y dividing, that 3472856 — 9 yields 
remainder 8 

Again, if we ** cast out ” two threes from this rem* 8, we also know that 
3472856 — 3 yields rem^ 2 


* 'Sovjnoofi of these tests see Appendix 

tSmiilar tests applied to the thieelsc&t figures hold for 8 and 126 - 
The test for 6 is evidently that the number be divisible by both 2 
even, anti that the suin cfxts digits is divisible by 8 


and 8, le that it is 
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(V.) A number is divisible by Vi if the diffeience between the sums 
of the digits in the uniis\ hundreds^ £c places, and those in 
the alternate tend, ihottsands\ dc, places, is divisible by 11^ 
and not unless 

For instance, m the number 745432809 

as 9 + 84-3+5 + 7 = 32, and as 0 + 2 + 4 + 4 = 10; 
and as 32 — 10 = 22, which is divisible by 11, 

. 745432809 divisible by 11 


Example i — Resolve 42840 into its prime factors 

1st Method 

Here we divide in succession by 2 as long as the 
quotients are eveti, then by 5 because the quotient 
ends in 5 , then by 3 as long as the sums of the 
digits of the quotients are divisible by 3 We then 
find hy trval that 7 is a factor and yields quotient 
17, a prime number 

/ 42840 = 2x2x2x5x3x3x7x17 ^71^ 


Method 


2 142840 
2 121420 
2 110710 
5 15355 
3 | 1071 
3 |357 
7 1119 
17 


Ibt step Cut off the 0 (^ e divide by 10) 

2nd step Divide by 4, since 84 is divisible by 4 
3rd step Divide by 9, since the sum of the digits 
of 1071 is divisible by 9 
4th st^ Obtain the factor 7 by trial 


4 1 4284,0 
9 11071 
7 1119 
17 


. 42840 = 10 x4x9x7x17 = 2x5x2x2x3x3x7x17. 

Or, with the mdex notation (see p 12), 42840 = 2^ x 3^ x 5 X 7 X 17 Ans 


Example li — Is 823 a piime number J 

We know at once that 823 is not divisible by either 2, 3, 5 or 11. 

We now try the other primes, namely, 7, 18, 17, 

&c , in succession, up to 29, and obtain a remamder 
in each case 

Also, when we divide by 29, we again obtain a 
remainder And the quotient in this case is 28, 
a number less than the trial divisor 29 We need 
therefore proceed no further, for if any number 
greater than 29 were a factor of 823 the quotient 
would be one of the numbers already tried and 
discarded. 

. . 823 is a prime. 


29 ) 823(28 

58 

243 

232 

11 
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VIIL GREATEST COMMON FACTOR * 

T he Greatest Common Factor (oof) of two or more 
numbers is the greatest n umber which <hmdes each of them exactly. 

When the prime factors of the numbers are known them G o.E, 
is evident. 

Tor mstanoe, as 36 = 5 x 7, 
and 77 “ 11 X 7, 

7 IS the oidy common factor of 35 and 77. 

/, 7 is there greatest common factor 

Again, as 36 = 2x2x3x3, 

40 = 2x2x2x6, 
and 56 = 2x2x2x7, 

and as the number 2 occurs as a common factor twice over, but no other 
prime factor is common to all three numbers, 

.• the G 0 F of 36, 40, and 56 is 2 X 2, or 4, 

Note — After a little practice the G c F of small numbers such as the 
above can easily be found mentdUy, 

Exampie i — W'liU down the GGF, of 21 x 11 wnd 35 x 11. 

Atus 7 X 11, or 77 


Example h — F%nd^ hy resolving the numhers to thevr prime factors^ 
the GGF. of 126, 210, and 231. 


Here we observe tbat 
there are two, and only 
two, factors common to edl 
three of the given numbers, 
nam^y, 3 and 7 
. , the G o r. IS 3 x7, or 21. 


2|126 

2|210 

3|231 

3|63 

6|106 

7177 

3|21 

3|21 

11 

7 

7 



3 X 7 = 21 

Ans 


The labour of resolving large numbers to tbeir prime factors in 
order to discover their G o p. is avoided in practice by adopting 
the following method, or some modification of it 


* The "word 7neasv,Te is often used instead of factor, and Greatest Common Measure 
feCH). or Highest Common Divisor (HOn), instead of Greal^t Common Factor 
CaoF) 
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Example m. — Find the G G F. of 1517 and 5986. 


Ist step 

Dividing the greater 
number by the less we 
obtain the rein>^ 1436 

2nd step 

Dividing the previous 
divisor 1617 by 1435 we 
obtain the rem^^ 82. 

3rd step 

Dividing the previous 
divisor 1435 by 82 we 
obtain the rem^^ 41. 


1517)5986(3 

4551 

1435)1517(1 

1435 

82)1435(17 

82 

616 

574 

41)82(2 

82 


4th step 

Dividing the previous ai 

divisor 82 by 41, we ob- n 

tam no rem’^. The last dzvisor, 41, is the g c r. 


The above method depends upon the following principles • — 

(I ) Every common factor of two mmhers is a factor of the sum 
of any multiples of those nwnb&rs 

For instance, as 7 is a common factor of 14 and 21, 

/ 7 IS a factor of 14 X 4 + 21 x 3, » e of 119, 

also 7 IS a factor of 14 X 5 + 21 x 1, %e oi 91, and so on 

(II,) Every common factor of two immleis is a factot of the differ- 
ence of any multiples of those numheis. 

For instance, as 7 is a common factor of 14 and 49, 

7 IS a factor of 49 X 3 — 14 x 5, ^ e of 77, 

also 7 IS a factor of 49 X 1 — 14 x 2, t ^ of 21, and so on. 

Hence, in Example ui., it follows from (H ) that every com- 
mon factor of 5986 and 1517 
IS a factor of 5986 x i — 1517 x 3 , i.e of 1435. 

And from (I ) that every common factor of 1517 and 1435 
IS a factor of 1517 X 3 + 1435 x i, le. of 5986 

the G c F of 1517 and 5986 is also the G O F of 1435 and 1517 

In other words, the second pair (divisor and dividend) have the 
same G c F. as the first pair. Similarly for the tlmd pair, &c. 

Hence, finalj^, we conclude that the gcf of 1517 and 5986 
IS the same as that of 41 and 82, which is evidently 41. 
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In the same way the G c F of thee, or more, numbers may be 
obtained by first finding the gof of two of them^ then the 
G 0 F. of the first result and the third numbei , and so on 


Example iv — Find the G G F, of 3157, 3731, and 4715 


3167)3731(1 

3157 

574)3167(5 

2870 

1st result, 287)674(2 
674 


287)4715(16 

287 

1845 

1722 

123)287(2 

246 

41)123(3 
Am 41 "" 123 


Note — If the abridged method of division (see page 15) be employed, 
Examx)le in would be worked thus — 

Mental ’World Wr%Uen World* 

let step 1517 )5986( 3 

8 times 7 is 21, 21 from 26, 6 1435)1517(1 

^)1435(17 


Carry 2. 

3 times 1 18 3, 3 and 2 is 5, 6 from 8, 3 


8 times 5 is 15, 15 from 19, 4 
Garry 1 

3 tones 1 is 3, 3 and 1 is 4, 4 from 5, 1. 
&c 


615 

Am 41 )82(2 


The work of finding a G o F may often be much condensed by 
a judicious use of the principles (I.) and (11 ) on page 55, com- 
bined with a knowledge of the Tests of Divisibility on page 52 

Thus (i) Any factors which evidently divide all the given numbers may be 
first removed and reserved as factors of the gof 

(u) Any factor which evidently divides one or more of the given number^ 
but does not divide all of them, may be rejected at any stage of the work, 
as it cannot be a factor of the gof 

(ni) As the remainder resultmg from any of the subtractions contains the 
gof, out object is to make this remamder as smcfl as we can. Hence 
it IS often convenient to reverse the order m such subtractions, when by 
80 doing the difference which results is smaller than would be obtained 
by following the ordmary process of division 

The examples which follow illustrate such modifications of the 
process * 


* It 18 best for young beginners to confine iheir attenUon to the nsethods of Examples 
1 iL 111 ana iv 
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Example v — Fiiid the Q G.F of 9063 and 14787. 

Here we observe that 9 is a f^tor of both the numbers (see page 52) 
We therefore first divide by 9 and reserve 9 as a factor of the G.c p 
We next operate upon 1007 and 1643. 

1st step 

Double 1007 and subtract (reverse 
way) 1643 from it, thus obtammg a 
difference, 371, less than what would 
have been obtained by taking 1007 
from 1643 
2nd step 

Treble 371 and subtract (reverse way) 

1007 from it, obtammg the difference 
106 

Srd step 

Treble 106 and subtract from 371, 
obtammg the difference 63 
4th step 

Double 53 and subtract from 106, 
when no remamder occurs 
Hence the G o P of 1007 and 1643 is 53, 

the G 0 P of 9068 and 14787 is 9 x 53, 477. 


1 9063 

14787 

1007 

1643 
' >2014 

1113^ 

--371 

106 

>318 

ioe< 

53 


9 X 53 = 477 Atis 


Example vi — F%nd the Q,G F. of 40457 am? 420325. 

Here we first reject 25 from 420325, for we see that 5 cannot be a 
factor of the GOP. 

Dividmg 420825 by 25, ie multiplymg 420325 by 4 and cutting off 
the last two figures (see p 19), we obtam quotient 16813 


We next operate upon 16813 and 40457 
1st step 

Double 16813, and subtract from 
40457, obtammg rem’^ 6831. 

2nd step 

Treble 6831 and subtract (reverse 
way) 16813 from the result, obtaining 
rem^ 8680 
Srd step 

Reject m succession the factors 10, 4, 

4, none of which contam a factor of 
the GOP (for the two given numbers 
are odd, and do not both end in 5), 
we now know that the req^ G c P is 
either 23 or 1, for 23 is a prime 
4th step 

Divide 6831 by 23, when no remamder 
occurs • 23 is the req<^ g 0.p 


420325 
4 

16813,00 
20493 
4 I 368,0 
4|92 
23 


40457 

33626 

6831(297 

46 

223 

207 

161 

161 


Ans 23. 


Note — ^For tne g o.p. of compound quantities see Chapter X. 
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IX. LEAST COMMON MULTIPLE. 

The L east Common Multiple (l o M ) of two or more 
numbers is the least nomber which contains each of them exactly 

When the prime factors of the numbers are known those of 
their L o M can be written down at once 

For instance, as 35 = 6 X 7, and 77 = 7 X 11, 
it IS evident that every common multiple of 85 and 77 must oontam each 
of the primes 6, 7, and 11 

. , the IccLst common miiltiple of 85 and 77 is 5 X 7 X 11, or 385. 

Again, as 36 = 2 X 2 X S X 3, 

40 = 2x2x2x6, 
and 66 = 2x2x2x7, 

it is evidenc that in every common multiple of 86, 40, and 66 
the prime 2 mnst occnr as a factor not le$$ than three times over, 

„ 3 „ „ „ twice over, 

and 5 and 7 „ „ „ once. 

the hast common multiple is 2x2x2x3x3x5x7, or 2520. 

Heme all the diJBferent prime factors to be found m the numbers 
must a ppear in tbeir L o M 

Also, if any particular prime factor occurs twice over in one or 
more of the numbers but does not occur more thorn twice over in 
any one of them, it must occur tuAce^ but must not occu'' more ihttn 
tmcc over m their L c M And so on. 


Example i — Fmd, ly resolving each of the numbers to its jprvrne 
factors, the LG M of 126, 210, 231 


Here we observe that 8 is 
the only factor which occurs 
twice over in any one of the 
given numbers, and that no 
pnme occurs more thai twice 
over in any of the numbers 

Hence the L.0 M. is 2 


2 1 2 [210 3 [231 

3 1 63 6 1 105 7 I J77 

3 1 21 3|21 11 

7 7 

3X3X7X6X 11 = 6930 Ans 


It is not always necessary to resolve each of the numbers 
s^araidy mto its prime factois, as it often happens that one or 
more of the numbeis whose lc,m is required is contained in 
another of them 

For instance, in order to find the L c M. of 21, 35, 68,^nd 106, it is not 
necessary to consider 21 and 36, for these are both oontamed ir 106, and, 
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consequently, any number which contains 105 must also contain 21 and 35. 
Here then we need only consider 63 and 106 

Kow 63 = 7 X 3 X 3, And 106 « 6 x 3 x 7. 

Hence the L c M of 21, 36, 63, and 105 is 7 x 3 x 3 X 5, or 815 


In the case of numbers which can easily be resolved into their 
prime factors, the piocess is commonly arranged as follows — 

Example il — Find the L.G.M. of 7, 8, 12, 14, 16, 24, 30, and 35. 


1st line 

Cut out 7, 8, 12 as they 
are contained in 14, 16, 
24, respectively. 

Divide by 2, i g by any 
•prime which is contained 
m two at Uaet of the 
remaining numbers 
Bring down 35, which 
is not exactly divisible 
by 2, to the next Ime 

2nd line. 


2 \X. 14, 16, 24, 30, 35 

2 |X> 8, 12, 15, 35 

2 I 4, 6, 15, 35 

6 12, 15, 35 

2, 3, 7 

L.CM. is 2X2X2X5X2X3X7 

= 80X21 = 1680 Ans 


Out out 7, as it is contained in 35. 
Divide again by 2 

Bring down 15 and 36 to the next line. 


Continue this process until a line is reached in which no two numbers 
have any common factor. 

Finally, multiply together all the divisors and the numbers m this last 
line, and the result is Sie L o M. required 


In many cases the above process may be dispensed with, for 
the factors of the L c M can easily be found hy inspection^ and be 
written down one by one as follows . — 

Example lii . — Find the LG M of 15, 21, 27, 30, 36, cmd 42. 

WrtUen Worh 

3X5X7X 3X3X2 = 21 X90 = 1890 Ans 

Memial WorJc. 

1st step. As 15 = 3 X 5, we write down 3 X 5, as two factors of the L.0 M. 
2nd step As 21 = 3 X 7, and we already have a 3 set down, we append 
7 only 

Srd step As 27 = 3 X 3 X 8, and we already have one 3 set down, we 
now need but two more, and so append 3x3 
4th step As 35 = 5x7, and as we already have both these factors written 
down, we append no fresh factor at this stage 
5th step As 42 = 7 x 3 X 2, we need only to append the fresh factor 2. 

Finidly, 3x5x7x8x3x2 = 21 x9x 10 = 1890. 
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When the numbers whose L c M is required are not easily 
1 esolved into factors at sights we first find their G C.E , by help of 
which the factors of their L c M. are found 

For instance, m order to find the L o M of 891 and 437, 
we first find their ao r , namely, 23, 

we then obtain by division, 391 = 23 X 17 
and 437 = 23 X 19 

Thus the required L o M is 23 X 19 X 17 = 437 X 17 = 7429. 

It follows from the above that the LC M of two mimbers is 
equal to their ^rodmt dmided ly their GG F. 

For the L 0.M of 891 and 437 is 437 X 17 

= 437 X 391 — 23 
= product — G 0 F 

Hence, to find the L c.M of two large numbers we first find 
their G 0 F 5 then divide one of the given numbers by their G.G F.y and 
multiply the quotient obtained by the other given number 

Example iv — Fmd the LOM of 1333 and 1767, 

1333)1767(1 
1333 

434)1333(3 
1302 

GOP 31)434(14 

31_ 

Here we first find the g o f , 124 

nam^y, 81, we then divide 124 
1383 by 31, obtaining quotient — — 

43, finally, we multiply 1767 by 
43, obtaining the L.0 M 75981 


EXAMPUS 'v—IvndtULG.M of 1353, 1517, cmd 2829. 

Here the G o F is found to be 41 

Dividing each of the given numbers by 41, we obtam 

1853 = 41 X 33 = 41 X 11 X 3 
1517 = 41 X 37 

2829 = 41 X 69 = 41 X 23 X 3 
Hence the l.o m is 41 X 37 X 23 x 11 x 3 

= 1517 X 28 X 38 = 1151403 Ana. 

Note — In this example, m order to save space, the work done m finding 
the G 0 F , and m the succeeding divisions and multiplications, is not given. 
The student, however, should %n oZZ cases shov) aHZ the written work 


31)1333(43 
124 — 

93 
93 


1767 

43 

6301 

7068 

LOM = 76981 Ans 
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X. MISCELLANEOUS EXAMPLES. 

In order to find the G o F., or L 0 M., of compound quanttties^ we 
must express them all in me siTigle dermnincition, and then find 
the G 0 F , or L.C M., in that denomination 

A (i) Find the latgest sum of money which is exactly contained in 
both £23, 3s 6d and ^£14, 35 3d. 

In other words, find the G c p of £23* 3s 6d and £14. 3s 3d 
Here we choose the common denomination threepences m which to 
express both quantities. 

We find that £23, 8s 6d = 1854 threepences^ 
and £14, 3s 3d = 1138 threepences 
We next find the g c P of 1864 and 1133, namely, 103 
Hence the g c p of 1854 threepences and 1133 threepences is 103 three- 
pences — £1, 5s. 9c? Ans. 


A (u). Find the smallest debt which could be exactly discharged 
either in dollars (45 2d ), half-crowns, florins, shillings, francs 
or threepences. 

The reqd sum of money is the L o m of a dollar, a half-crown, a florin, 
a shilhng, a franc, and a threepence; 

^ e the nCM of 60eZ , 30d , 24d , 12d , lOd , and 3d, 

= 5x6x2x3x2x2 pence = 60s = £2, 10s Ans 


B (i) Find the greatest number which will divide both 4659 and 
1068 and leave the remainder 4 in each case 

We first subtract 4 from each number, obtaining 4655 and 1064 
We then find the G o P of 4655 and 1064, namely, 138 
%e 183 IS the greatest number which divides 4655 and 1064 iioUkout r&mT. 
.* 1 3 3 IS the greatest number which divides both 4659 and 1068, tmth remT 4 


B (u). Find the least number which, when divided by 35 yields 
remainder 34, when divided by 42 yields rerminder 41, and 
when divided by 56 yields remainder 55. 

The L 0 M of 35, 42, and 66as5x7x3x2x4 = 70xl2 = 840 ; 

^e 840 IS exactly divisible by each of the numbers 35, 42, 56. 

Hence the reqd number is 840 — 1 = 839 Atis 


C. Prove that 421 and 536 are prime to each other. 

In other words, show that their G o p is unity. 
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D. Find (i) the multiple of 67 which is nearest to 10000. 
Also (u) the multiple of 67 which is nearest to 1000 

^i) Dividing 10000 by 67 we obtain quotient 149 and rem' 17 
Now 17 IS less than half of 67 
Hence, the req^ multiple 
is 10000-17, or 9983 Ans (i) 


(u) Again, from the above division, we see 
that 1000 -r 67 gives quotient 14, and a 
rem^ 62, which is more than half of 67 
[le 1000 falls short of containing 67, 
just fifteen times by 6) 


67)10000(149 

67 

330 

268 


620 

603 

17 


Hence, m this case, the req^ multiple is 1000 + 5 = 1005 Ans. (u) 


When the sum, or difference, of products or quotients is required, we 
may often save labour if we detect the presence of a cormnon factor. For 
instance — 

E(x) Find the mm of 87 x 23 cmd 29 x 37 

Here, instead of multiplymg 87 by 23 and 29 by 37, and then addmg 
the results, we observe that 29 is a common factor of 87 and 29 We, 
therefore, first add 3 X 23 to 37, and afterwards mMvfly the result by 29 
(See Theorem II on p 10 ) 

Thus, 87x 23 4-29 X 37 = 29 X (69 + 37) = 29 X 106 = 3074 Ams, 


E (li) Fmd the difference between 24552 ~ 62 and 11563 — 31. 

Here, as 31 is a common factor of both divisors, we first find the differ- 
ence between 24552 — 2 and 11663, and afterwards divide result by 81 

Thus, 24652 + 62 - 11663 — 31 = (12276 - 11563) -=- 31 

= 713 -r 31 = 23 Ans 


F (i). Fund all the divisors of 1155. 


Eesolve 1156 into prune factors then, if we include 1 and 1166, we 
see that there are, in ail, siocteen divisors, namely*— 


1, 5, 3, 7, 11, 

5x3, 5x7, 5x11, 3x7, 8x11, 7x11, 
6x3x7, 6x3x11, 6x7x11, 3x7x11, 
and 5 X 3 X 7 X 11 


5 |1165 
3 I 231 
7177 
11 


%e 


1, 3, 5, 7, 11, 15, 35, 65, 21, 33, 77, 105, 165, 281, 386, 1165 
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F (li). Find all the corn/mm factors of 3003 and 1287. 


Resolve into prime factors 
Hence all the factors common 
to both numbers are 


3, 11, 13, 

3x11, 3x13, 11x13; 
and 3 X 11 X 13 


3 1 3003 
7 | 1001 
11 1 143 
13 


3 |1287 
3 I 429 
111143 
13 


3, 11, 13, 33, 39, 143, and 429. 


G. The GG,F of two numbers %s 440; their L.CcM, is 19360, 
one of the numbers is 1760, find the oth&i. 

The L c M of two numbers = their product — their G c f (See p. 60.) 

the product of the numbers = their L c M X their G o F 
Hence the product of the req<i numbers = 19360 X 440. 

But one of the numbers is 1760 ; 

the other is (19360 x 440) -r- 1760 

= (19360 X 440) -r (4 X 440) 

= 19360^4* 

= 4840 Ans 


H. The continued j^oduct of thee consecutive numbers is 35904; 
find them. 


Resolving mto factors we find that 

36904 = 4x4x4x3x 11 x 17 

= 4x4x2x8x11x17x2 
= (4 X 4 X 2) X (3 X 11) X (2 X 17) 
= 82 X 33 X 34 Am 


413 5904 
41 8976 
4 I 2244 


3| 

|561 

Hi 

H87 


17 


K. By what number must 23958 he muUijflied that the product 
may be a jperfect cube? 

[A perfect cube is a number which can be expressed as the continued 
product of three equal factors See page 12 ] 


Resolving into prime factors we find that 

2 

23958 

23958 = 2 X 8® X 11®. 

9 

11979 


Hence, 23958 X 2^ x S = 23 x x ll^, 11 1 1331 

= ( 66 )». 121 
the req<^ multiplier is 2^ x 3, or 12 Ana 


* It would be a waste of laboui to multiply 19360 by 440 and then divide the result by 
1760, for 1760 is Ao X 4, and to multiply by 440 and afterwards to divide by 440 x 4 is 
equivaleut to simply dividing by 4 
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XI. FRACTIONS. 

Notation 

If any umt (or qucmhty) be divided into a niamber of equal jparts, 
one or m ore of those parts is called a Fraction of that unit (or 
quantity) 

If tlie whole he divided into 

two equal parts, the parts are called halves^ 


three 



99 

thvrds; 

four 

jj 

W 

99 

fourths^ or quarters; 

five 

5J 


99 

fifths. 

Six 

and so on 

5J 


99 

sixths. 


For instance, tlie abstract fraction Three - eighths indicates that, 
wivitry being divided into eight equal parts, tlvree of those parts are taken , 

and Eleven- sixteenths indicates that, urnty being divided into nxteen 
equal parts, deven of those parts are taken 

Again, Seven-twentieths of indicates that, the concrete unit £1 
being divided mto iwmty equal parts, seven of tho^e parts are taken , 

hence, as £1 = 20 shillings, 
one-twentieth of £1 is 1 shilling, 
and sereTt-twentieths of £1 is 7 shillings 

Also, Nme-tenths of 4 tons indicates that, the quantity 4 tons being 
divided into ten equal parts, nme of those parts are taken , 

hence, as 4 tons = 80 cwts , 

. one-tenth of 4 tons is 8 cwts , 
and mne-tenths of 4 tons is 72 cwts , or 3 tons 12 cwts. 

Any fraction may he represented in figures hy two numbers, 
one of which is written above the other, with a line between 
them 

The lower number is called the Denominator (t e the Namery, 

for it shows into how many equal parts the umt ts (divided, it 
TiaTnes the bind of part, whether twelfths^ &c. 
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Th e wpper number is called the Numerator (i e the Gount&i)^ 

for it shows how many of thei^e parts there are in the fraction ^ 
i it counts the number of fifths^ twelfths^ &c , as the case may be, 
which form the fraction. 

For instance, Three-eigMhs is written thus -I- , Elevm-sixteenthSf thus "j-J* 

Here 8 and 16 are dencmvriatorSt showing that unity is divided into 
eight and sixteen equal parts respectively, 

and 3 and 11 are numerators^ showing that the fractions consist of three 
and of eleven parts of such size as their respective denominators indicate 


Fractions represented in the manner described above are called 
Vulgar (Latin mlgus, common) Fractions * 

A number regarded as made up of units each of which units is 
uTthroken and entire is called a whole number, or Integer; (Latin 

integer^ whole), as distinguished from a Fraction (Latm fmctus, 
broken) 


Note — A convenient way of illustrating the definition of a fraction is 
to take a unit of length. 

For instance, if one inch be r^arded as the 1 inch 

unit, then -I* of an inch indicates the length i , 4 " < c ! ■ - i i - I 
shown in the accompanying diagram f of an inch 


Another practical illustration, which has also 
the advantage of allowing each pupil to experiment for himself, is to 
provide a number of sheets of paper of the same size and shape These 
are the units, and eadi pupil may easily, by folding, divide a sheet into 
fourths, and be then called upon to exhibit, first one fourth, then three 
fourths Then from another set of sheets eighths, or sixteenths, may be 
obtained 


The way in which the sheets are divided may also be varied; on one 
occasion each sheet being divided into the same number of equal squares, 
on another occasion, mto the same number of equal strips Also the sheets 
need not be actually separated into parts , the division can be indicated 
by the creases made m folding them, so fne-eighths (for instance) may 
he exhibited as a single piece of paper 

In the same way, by dividing several sheets each mto the same number 
of equal parts, simple experimental proofs of the processes of Chapter XII 
may easily be devised 


* In contradistinction to Decimal fractions, whicli, as we sball see later, are repre- 
sented in another manner 


81 «? 


B 
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KSAOTIONS. 


XII. FRACTIONS. 

Proper and Improper Fractions^ Mixed FTumbers. 

It IS evident that, if we divide a unit into any number of equal 
parts, all these parts together make up the complete unit 

Eor instance, Seven sevenths is unity, t e y = 1 

Similarly, = 1 , — 1 , = 1 , and so on 

Also, if we divide two^ three, &c , units each into the same num- 
ber of equal parts, all these parts together make up two, three, &c.- 
complete units respectively 

Eor instance, ^ = 2 , y§- = 2 , -1-1 = 2, and so on 
Also, -^ = 8 ; == 3 , — 3 , and so on 

Hence, a fraction whose numerator exactly contains its denomi- 
nator represents an integer, and this integer is the quotient obtained 
by dmdmg the numerator by the denominator 

Again, if the numerator of a fraction be less than the denominator^ 
the fraction must be less thm unity 

Por instance, just as 5 skiJZvngs is less than 7 shilhngs, 

so 6 sevenths is less than 7 sevenths, or unity, 

t c -I" is leas than or 1 

But if the numerator be greater than the denominaioi , the fraction 
must he greater than unity 

Eor instance, 9 sevenths is greater than 7 sevenths, or unity, 

Q Jy 

y 18 greater than y, ox 1 

A fraction whose numerator is less than its denominator is 
called a proper fraction. 

Eor instancy -I-, -I-, and are all proper fractions 

A fraction whose numerator is greater than its denomina tor is 
calle^d an improper fraction . 

For instance, and are all improper fractions 

Hence &jprope7 fraction is less, and an im^rqpe} flection is greater, 
then unity 
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A number which is partly integral and partly fractional is 
called a mixed number 


For instance, 2y (read "Two and four-sevenths") is a mixed number. 

A mixed number can always be expressed as an improper 
fraction . 

For instance, 2^ = 2 units + 4: sevenths of a unit, 
and as each umt contains 7 sevenths^ 

2 unUs + 4 sevenths = 14 sevenths -h 4 sevenths = 18 sevenths, 

te 2^ = 

Hence, to express a mixed number as an improper fraction, 
ue multiply the integer hy the denominator^ and add the product to the 
numetaior^ of the fractional pait of the mixed number ^ the rescdt is 
the numerator of the improper fraction, and its denominator is 
the same as that of the fractional part of the mixed number. 

Conversely, an improper fraction can always be expressed as a 
mixed number 

For instance, is 11 fifths = 10 fifths + 1 fifth, 
and as 10 fifths is 2 complete umts, 

10 fifths + 1 fifth = 2 vtmts + 1 fifth, % e. dA. -- 

Hence, to express an improper fraction as a mixed number, 
we dimde the numerator by the denominator^ the quotient obtained 
is the intege?, the remainder is the numerator of fi actional part 
of the mixed number, and its denominator is the same as that of 
the improper fraction 


Example l — Express 17-^ as an improper fraction. 

The product of 17 and 28 is 891. 

Hence = 


E x a mp le ii — Expiess cis a mixed number, 

Dividmg 684 by 53 we obtam quotient 
12 and rem^ 48 

Hence = 12^ Ans 


17 

161 

28 

391 


53 ) 684(12 
53 ~ 

154 
106 
48 
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BKAOTIONS 


XIII. FRACTIONS. 

Eeduotion. 

Wliateyer be the number of equal parts into which we divide 
the unit, each part wmt he twice as lai ge as it would have been if 
the unit had been divided into ivme that numher of equal po/rts 
Xor mstance, 4:fijths = twice 4 tenths = 8 tenths ^ 

. ^ 4 _ 4 X 2 8_ 

5”5x2‘"10* 

Also, each pari mist he three times as large as it would have been 
if the unit had been divided mto thee times that numbe'i of pa/rts 
For mstanoe, 4 fifths = three times 4 fifteenths = 12 fifteenths 


AJ 05X3X0' 

And so oru 

Hence the following important principles . — 

(L) The valm of a fraction is not altered hy multiplying loth its 
numerator and denominator hy the same nuinbei . 

I-or instance, -1 = 1-11 =^, 


Similarly, f = f^=ff. 


and so on. 


t e the fractions are aU equal to one another 

And conversely, 

(11 ) The value of a fracUon is not altered hy dividing loth its 
numerator and denominator hy the same number 

For mstance, smoe ^ = -Lf- . 

7 7 x 5 00 ^ 

•' ' “"“tersely, 

Similarly, If = 

Thus we see that the same portion of a unit may be represented 
in innumerable ways 

The process of changmg the denominator is called Reduction of 
hractions. 
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TtTYATtfPT.TC i — Eix^ess 7 with denomimtor 4, 

As 1 = 4 fourtl^ 

7 = 7 times 4 fourths = 28 fourths, 
ie 7 = ^ Ans, 


Example ii — Express with the denominator 481. 


Dividing 481 by 13 we find that 13 is con- 
tained exactly 37 times m 481. 


Sence — 


7x37 _ 259 
13x37 481 


13)481(37 
39 ~ 

91 
91 


Ans ^ 


Example ih. — Express ^ mth numerator 602 

Dividing 602 by 7 we find that 7 is contained exactly 86 times in 602. 

Hence | = 


Example iv. — Find the fraction with denominator 7 which is 
equal to 

Dividing 301 by 7 we find that 7 is contained exactly 43 times m 301. 


Hence 12 - 129 — 4 3 _ ^ 

Hence 301 — 301 — 4S”"7 


Note , — ^The equality of two fractions may be illustrated mstbly in various 
ways 

Eor instance, if we take an vnoh as unit, it is 
evident from the accompanying diagram that 
of an inch, and of an inch, both represent 
the same length 

Or, if we take several sheets of paper of the 
same size and shape and regard these as units, 
they may easily, by folding, be divided mto fourths^ eighths, sixteenths, 
&o respectively, and the equality of two such fractions as and 
or of -I" and &c, may then be visibly demonstrated by super- 

position. 


f of an inch. 



f of an inch 
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XIV. FRACTIONS. 

Reduction to Lowest Terjms. 

Tke numerator and denominator of a fi action are called its 
Terms 

To reduce a fraction to its lowest terms is to represent the 
fraction by means of as small a numerator and denominatoi* as 
possible 

jtTow we know, from Chapter XIII , that if we divide both 
numerator and denommator of a fraction by the same number, 
the value of the fraction remains unaltered 

Hence, so long as the numerator and denominator of the fraction 
have a common factor we can, by dividing both of them by that 
factor, reduce^ the fraction to lower terms, and the fraction will 
be m its lowest terms when all such common factors have been 
removed 

Thus a fraction is in its lowest terms when its numerator 
and denominator have no common factor. 

Hence, to reduce a fraction to its lowest terms, we dwide both 
its mmercdoo and dermnvmtofr 

either (i) by then Q G F , 

or (u) by the factors of their G 0 F in succession. 

We adopt the latter method when common factors of the numer- 
ator and denominator can be easily found by inspection 

Eor iTLstance, tlie fraction -1-^ iB evidently not in its lowest terms, for 
35 and 80 are both divisible by 5 

Hence = |o_s = -3^ 

And as 7 and 16 have no common factor, the fraotion is now in its lowest 
terms. 


' ExATvrP M i — Med/wx ^ ^ to its lowest terms 


Ittgtep MenuaWori 

As 9 is evidently a common factor of 
72 and 1368 (see p 62), we divide both 
by 9, obtaining quotients 8 and 152 
respectively 


Snd step 

As 8 IB evidently a common factor of 
8 and 162, we divide both by 8, obtaining 
quotients 1 and 19 respectively. 


Written Worh 

,- 7 2 . 

1368 162 

= 
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’Fr.yATvrPT.TT. li . — Exp ess the action m %ts lowest terms. 


Wntien Work 


7254 _ 36 2 7 _ 
9126 — 4563 


403 

507 




Mental Work, 

1st step 

As 7254 and 9126 are even, we divide both by 2, obtammg quotients 
3627 and 4563 

$nd step 

As 3627 and 4563 are evidently both divisible by 9, we divide both by 9„ 
obtammg quotients 403 and 507 

Srd step 

We know P3y (u), page 55] that if 403 and 507 have a common factor 
that common factor divides their difference 104 Now 104= 18 
Hence as 403 and 507 are both odd, we know that if they have any 
common factor it must be 13. 

We find, on trial, that 13 is a factor of both numbers, and on dividing 
403 and 507 by 18 we obtain quotients 31 and 39. 

Also, as 31 is a prune, the fraction must now be in its lowest terms 

Note — In such cases as this the beginner must be careful not to fall 
mto the common error of assuming that a pair of odd numbers, such as 
403 and 507, are necessarily prime to each other, or, though he may suc- 
ceed in reducing the given fraction to lower terms, he wiU fail to reduce 
it to its lowest terms 


Example lii — Reduce ^ lowest terms 


Here no small common factors of numerator and denominator are 
apparent 

We therefore perform the operation of findmg the a o F of 6157 and 
10349, namely, 181. 


Hence 


6157 

10349 


6157—181 
10349 — 131 


= ■79 


Note — In order to save space, the work done m finding the O o f. has 
been omitted here The student, however, is reminded that, m an ex- 
amination, no part of the written work should be omitted 


Example iv — Svm^hfy IqqI 

Here it is evident, by inspection, that 1001 is the ooF of 7007 and 
8003 


Hence = i = 
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XV. FRACTIONS. 

r 

Ebduotion to the Least Common Denominator. 

We know tkat if we multiply both numerator and denominator 
of a fraction by any number the value of the fraction is not 
altered Hence, by choosmg suitable multipliers, it is possible 
to reduce several fractions havmg different denominators to 
equivalent fractions having the same denominator 

For instance, as f = =1^, and -f = ffj = -fl- 

^ and when reduced to the coTwnwn denominator 85, become 
respectively and 


It is evident that the comTnon demminator must be a multijpU of 
each of the denominators of the given fractions, also that if the 
common denominator is as small as possible it must be the least 
commoTi mvUvple of the denominators of the given fractions. 

Eor instance, the least common denominator for the fractions 
-I*, -I* and IS the L o m of 3, 4 and 6, ^ e 12 

N’ow, as we have seen m Chapter XIII, to discover the number by 
which we must multiply both numerator and denominator in order to 
reduce the fraction -g- to t%odft7i8, we divide the new denominator 12 
by the denommator of the given fraction, 3, and the quotient, 4, is the 
required multipher 

= Similarly, = and -I = if 

The letters LCD are sometimes used for the words Least 
Common Denominator 


Examp le i — Beduce thefrachcm I-, a/nd to fhevr least 
common denomtnafor 
The L.0 H of 8, 16 and 24 is 48. 

Now 48^8 = 6. We | = 

Agam, 48-16 = 8; hence = 3^ = fl. , 

Alao48 - 24 = 2; hence 

Af* -li* 
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Example ii. — Reduce ^ and |-§- to fheii LCD, 

The L.C M of 20, 24 and 56 is^onnd to be 840, 

Now 840-20 = 42; hence ^ = fif ' 

Again, 840 — 24 = 36, hence 3 ! x 35 ° 8 ^ ' 

Also 840-56 = 15; hence f| = f|-^ = i 


Note — ^Labour is saved by writing the common denominator in factors 
as m the foUowmg Example, for by so doing the quotients resulting from 
the division of the common denominator by the denominators of the 
fractions are obtained at s^ght 

Example m — Beduce and to thm least common 

deTumvmtor, 

Mental WorJc, 

1st step By mspection, the l.o,m: of 14, 18 
and 21 is 7x2x3x3. 

Bndst^ 7x2x3x8—14 = 9 (for 7x2xSx8 
IS evidently 14 X 9, and 9 x 14-M4 is 9), 

11 X 9 = 99. 

Srdstep 7x2x3x3-18 = 7,18x7 = 91 
Ifthsiefp 7x2x3x3—21 = 6, 16x6 = 96. 


Written Worlc 

JJL, i3, lA 
14’ 18’ 21 

99 , 91 , 96 
7x 2X3 X 3 


99, 91, 96 

m ^ 


We can comjpare the size of fractions if we reduce them to a 
common denominator. 

Eor instance, = -g-jj and y = /. ^ is greater than 

for 21 thirty -fifths is evidently greater than 20 thirty -fifths. 


Example iy . — Compare y, ^ and 


Mental Work 

The L 0 m: of 7, 21, 30 is 7x 3 X 10. 
7x3x10-7 = 30, 6x30 = 160 

7 x 3 x 10-21 = 10 , 16x10=160 
7x3 x10-30 = 7, 23 x7 =161 


Writtm Work. 



150, 160, 161 

7x3x10 

Ans IS least, is greatestr 


Note — Thus the fractions, as they stand in the question, are arranged 
in ascending q/rder of magnitude , ^ e, the least first, and so on. 
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XVI. ADDITION OF FRACTIONS. 

The principle inTolTed in Addition of Fractions is the same as 
in all other additions , namely, the numbers added must all hear 
the same name. 

For instance, just as, in Simple Addition, 

3 hundreds make neither 7 tens nor 7 hundreds, 

and, m Compound Addition, 

3 shiUinffs + 4 pence make neither 7 shtUnngs nor 7 pence, 

BO , m Fractions, ^ ^ ^ *-l 

3 fifths + 4 tenths make neither 7 fifths nor 7 tenths 

But lust as, in Simple Addition, B tens + 4: tens make 7 tens, 

and, m Compound Addition, 3 shtUtngs + 4 shillings make 7 shiUings, 

so, m Fractions B fifths + 4^ fifths make 1 fifths 

Hence if the fractions to he added have different denominators, 
wejiist 7 educe them to thaiT least common (lcnomin9.torj and 
then add the resulting numen ators. 

For instance, 8 fifths + 2 sevenths = 21 thirty-fifths + 10 thirty fifths 

= 81 thirty-fifths 


Example i — Add ^ crnd together. 


1st step 

The L o M of 12, 16 and 20 is 24«0- 
240 — 12 = 20, 7 X 20 = 14f0. 

240 — 16 15, 11 X 16 = 165. 

240 — 20 = 12, 13x12 = 156. 

Adding across we obtam the sum 461. 

As 461 is evidently not divisible by 2, 
6 or S, the only factors contamed m the 
den**, wtj see that the result cannot be 
reduced to Icwer terms 

Srd step. 

Finally we reduce the improper fraction 
to a mixed number 


Written WorJe 


JL. 

1 2 


ii + iil 
16 ^ 20 


140 + 165 + 156 
240 


- 461 
^ 240 




NB — ^The answer should always he expressed m its lowest terms, 
and when an improper fraction results it !:.hould be reduced to a mixed 
number. 


As was pomted out in the last , chapter, we may often save 
labour by writing the common denoigainator m factors. 
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Example it, — Find the sum of 




1st step 

TheKOM of 28, 12, 42 is 4x7x3. 
4x7x3-^28=3, 17X3 = 61, 
4x7x3-rl2 = 7, 5x7 = 35, 

4x7x3-^42 = 2, 11x2 = 22. 

Adding across, we obtain the snm 108. 
Srd step 

Dividing both num^ and den** of the 
fraction " y— by 12, we reduce this 
fraction to its lowest terms f, &o 


Wrttten Work 

28 ^ 12^42 

= 51 4- 35 + 22 
4x7x3 

= 108 
4X7X3 

— 2 . 

7 

= if A71S 


In adding mixed numbers, the integers and fractions should 
be dealt with sejparately The mixed numbers should not be 
reduced to improper fractions, for this involves much needless 
labour. We do not reduce all to farthings before attempt- 

mg an addition of money * 

Example iii. — Add together 27-|-> 4-^ and llf-f 


271 + 4 ^+ 11 ^ = 42 + 


15 + 104-13 
24 


= 42 + f| 

= 42 + ^ 

= 42 + lT^ = 43 jL ^ 


If any of the fractions to be added are not in lowest terms, or 
are improper fractions, it is generally best to reduce them before 
begvmmg the addition. 


Example iv — Add Sfl? 

+^+ii^+ W = 3if +9if +i-^+iA 


■,. 130 + 78 + 42 + 45 
5X3X5X2 


5x3x5x2 

= 14 |^ = 16 |^ 42 L 
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mA.C3TIONS. 


XVIL SUBTRACTION OF FRACTIONS. 


As in Addition, so in Subtraction, we first reduce the given 
fractions to tbeir least common denominator 


Exajmplb i — From -f- take 
= T 5 


25-31 
35 

Ans 


Example u — Take from - 5 ^, 


14 - 9 
24 


In the subtraction of mixed numbers the integers and fracr 
turns should be treated separately 

Example in. — Fmd the difference between 17 ^^ a/nd 43 -^. 

4S2lT ^ lyJLfi =3 26 ^ ^ 

3 x 3 x 7 

15 


= 26 


8 x 3 x 7 


In the subtraction of mixed numbers it often happens that the 
frachonal part to be subtracted is greater than the foactional part 
of the mixed number from which it is to be taken m which case 
we change a vmt of the latter mto fractional parts — ^3ust as, in Com- 
pound Subtraction, we change, of need be, a penny into fo/rthmgs 


Example iv. — Take 19^ from 25-|-. 

Here, after subtracting the integers 
and reducing the fractions to their L o n 
we obtain the result 6 ^^ 

Now 22 twmty-fowrtha cannot be taken 
from 9 twenty -fourths We therefore 
change one of Ihe 6 units mto tweniy- 
fofwrthe 

Note — ^After a httle practice the step 
marked with an asterisk may be per- 
formed mentally, and would then be 
omitted from the written work. 


Written Work 

26 f- 19 ^ 

= ^ 9-23 
” 24 

= 4+9 - 22 ^ 

24 * 

= 5 ^ ^ns 


Example Y.—From 17 take 12 ^ 

Mental TFbr^ 

3 dLeventTie from 11 elevenths {ie, umty) 
leaves 8 devenths. 

12 from 16 leaves 4. 


Written Work^ 
17 - 12 ^ 
= 4 ^ Ant. 
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Example vi — Take | f | from ^xoi- 


6703 1881 ^ fifl 3 7 2 0 9 

10 1 8 iTl 1 0 1 909 

« a _ Q A a 


-- ^/> 333 - 209 
909 

= 66^ 


101 ) 6703(66 

606 

643 

606 


37 


When Addition and Subtraction are both involved in the same 
question the method of procedure is similar to that explained on 
page 8 

Example vii — Simplify 7-|- — 2-^ + 5-j^ — 

. 1= 7 2 - 1 0 + 1 4 - 1 1 

+ = 2 20 

= S-A-. 

^20 

= Ans 


Example viii — Simplify — ^■g^+ 1 

3i - - sM + 16 = 


= 6 


34-133 
WB 


*^192 + 34 - 133 ^ 
^ 96 * 






The work of Addition may be lessened by utilizing Subtraction, 
if any of the fractions are v&ry nearly eqml to unity 

Example ix. — Add 7-|f» 11:^ <md 6-^ 


Here, as 7%^ differs from 
the integer 8 by only we 
write S--^ in place of 7-|| 
Similarly, instead of 5^f 
we write 6—-^ 


7ff +11-5^ + 5-^ 

= 8-^ + ll:^ + 6-i^ 
= 26 + -^—^-^ 

= 25 5 -^3^- 3 

= 25 Ans . 


* In this E^cample it was necessary to change 2 units mto fractional parts 
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XVIII. FRACTIONS. 

Multiplication and Division by an Integer 

from tlie definition of Multiplication on page 9, it follows that 
ixi mjUti'ply a fractwn by an integer %s to repeat the frachon as mam,y 
times as there are miits in that integer, 

Eor instance, 3 times two-aev&nths is six.-sevent'hs, te -y x 3 = 

Thus a frachon is multiplied hy an integer if its nume r- 
ator be mdtiplied by that integer 

This multiplication we at first merely indicate by the sign, and 
then, before completing the operation, lemove from the resulting rvumen- 
ator and denominator any factors common to both, in order that the 
product may be in its lowest terms 

Eor instance, X 9 *= ^ (dividing num^ and den* by 8). 


Example i — Multiply hj 189 

As 189 and 252 are evidently divis- 
ible by 9, we divide both by 9, and 
then cancel” them, writing the quo- 
tients 21 and 28 above and bdow them 
respectively 

Then^ as 21 and 28 are both divisible 
by 7, we cancel them also, and write 
the quotients 3 and 4 above and below 
them respectively. 

Thus the fraction has been reduced 
to its lowest terms, and replaced by 
te which we reduce to 

a mixed number. 


The process of thus removing factors common to both numer- 
ator and denominator is called cancelling. 

A mixed nwriber may be multiplied by an integer without 
reducing the mixed number to an improper fraction 

Example h—Mulhply 106^ by 4. 

105^X4-105X4 + 1^X4 

= 420 + 

= 420 + -= 421 ^ 


Written Work 

3 

-5 5 -1 QQ 

2 5 2 ^ \ 

4 

= 165 
4 

e= 41-^ Ans 
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Again, to divide a, fraction hj/ an integer is to separate the fraction 
into an vtdegral number of equal 'omkom; i.e to reverse the process 
of multiplication * 

Eor instance, as 2 seienths x 3 = 6 sevenths, * 

conversely, 6 seienths — 3—2 seionihs^ ^ e -5- 3 = 

Thus a fraction is divided by a . integer if its numerator be divided by 
that integer 

This method, however, will only apply to the case of a numerator which 
exaeUy contains that mteger 

Eor instance, we cannot thus divide by 3 for 3 is not contained m 1. 

But as we know that ^ — -^9 — 3 = 

^ ^ ^ Hence le qiotient in this case is obtained by 
multiplying the denominator of t le fr ction by 3 


It is evident also that the quotient in the former case can be obtained 


in the same manner, for 


f = 


2x3 _ 

7X3“ 


- 6 , 

7X3 


Thus a faction is divided by an integer if its denominator 

be multiplied by that integer 

This process we at first merely indicate by the sign, and then, 
before completing the wort, remove from the resultmg nmn^ and 
den’f any factors common to both. 


Example lu — Divide by 26. 

Here we first mdicate the multi- 
phcation of the denominator by 26 
by the sign of multiplication 

Then as 91 and 26 are both divisible 
by 13, we cancel 91 and 26, writing 
the quotients 7 and 2 above and below 
them respectively 



In order to divide a mixed number by an integer we reduce 
the mixed number to an improper fraction, f 

Example iv — Divide 34-|- 352 

7 

\\ 

34^362 = A^-352 = ^ ^ 


8 

Here, m cancellmg, we divide both num^ and den^ first by 4, then by 11. 

*Only one of the two ways of regarding Division (see pages 14 and 43) applies in all 
cases to the division of a fraction by an integei , for, if the fraction be less than the 
mteger it evidently does not contain it any nunthcr of timcb 

This IB not always necessary, foi instance, Sj-f — 4 = 8 — 4+i^ — 4 = fi + 'i*^ = 2^, 
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NoU — Hence it follows that 

(i) a fraction is doubled either hy doubUng the or hy hcdAsmg the 

derVf according as the den?' odd^ or even 
(u) a fraction is halved either by halving the wum’*, or by doubling the 
denf’f according as the num?' is even^ or odd 

For instance (i) Twice -y is y. Twice g- is ^ 

(u) Saif of y IS -y , Saif of ^ is ^ 


If we multiply a mixed number by an integer equal to tbe 
denominator, the product wbicb results is an integer 

For instance, x 11 s= 66 + 4 — 70 

conversely, 70 — 11 = 0-^^, 

i e expresses the complete quotient resulting from the division. 

Hence, in cases which admit of a non -integral quotient, 
the remamder m m inexact diviswn may he •iegmded as part of the 


For instance, ** Divide 70 vnto 11 equal parts,’* admits of the answer, 
“ The size of each part is 6-^- 

But the question, '•^How many times does 70 contain 11’^’ does not 
admit of a factional answer 

Or, to take a concrete example, “ Divide 70 ora/nges equally among 
11 boys’’ admits of the answer, “ The share of each hoy is oranges ” 

But to the question, **Sow many boys could each receive 11 oranges from 
a heap of 70 oranges the answer is “6 boys, and 4 oranges would he 
left over,” for the answer “6-^^ boys” would be meanmgless 

Hence, also, ct fraction may he regarAed as vndicaUng the division 
of the numeratcr ly the demrmnaior 

For instance, indicates the division of 70 units into 11 equal parts 
Similarly, mdioates the division of 8 units into 4 equal parts 

Bui^ by definition of a fraction on page 64, also indicates the division 
of 1 unit mto 4 equal parts, of which parts 3 are taken 

Hence, 3 fourths of 1 unit is eqmvalent to 1 fourth of 3 units 

And so on 

Or, to take a concrete example, 

as one tenth of £1 is 2 shillings, * 3 tenths of £1 is 6 shillings. 

But one tenth of £3 is also 6 shillings, 

of £1 = ^ of £3 
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XIX. MULTIPLICATION OF FRACTIONS. 

A fraction as defined on page 64 is called a Simple Fraction: 
ie, B, simple fraction is a fraction of a unit 

A Fr action of a frackm is called a Compound Fraction. 

For instance, -g- of ^ is a compound fraction. 

Now, one fifth of y is found by dt'vzding into 5 equal parts, and 
we know by Chapter XVIII., that one of these parts is 

And as three fifths of y must be S times as great as one fifth of ^ 

^ of IS found by muUiplytng by 8, and this product 

we Imow is found by multiplying the numerator of the fraction by 3; 

^e. f of = =-is 

Hence a compomd fraction is converted into a simple fraction 
by TtmlUplying the numerators of the fractions togethe'i, and the 
dmominaJiors together. 

It follows, from (I ) on page 9, that the value of a compound 
fraction is not altered by reversing the places of the fractions, 

Por instance, f of f = =|- f • 

The operation of finding the value of a fraction of a faction is 
also indicated by placing the sign of multipUcahon between the 
fractions, and the result is then called i^Qjpioduct of the fractions. 

For instance, y X -I- means ^ or 

But it should be noticed that the definition of Multiplication 
3>n page 9 only apphes to the case of an integral muttiplier^ and 
that “multiphcation” by a fraction includes division^ as well as 
mdtijplicationy as defined for integers * 

For instance, to multiply, m the fractional sense, by -J* is equivalent 
to divid%ng by 4 

Again, to multiply y by is equivalent to d%vid%ng by 6, and 
then multiplyvrhg the result by 3 

Consequently the number so “ multiplied ” is not necessarily xncrea&ed^ 
but IS decreased, or increased, according as the fractional mJuLUplxer is a 
proper, or an improper, fraction 


*ror a wider de^nition of Multiplication, applicable alike to fractions as well as 
mt^ers, see Appendix 
( 888 ) 


T 



FRACTIONS 


Note — The accompanying diagiam illustrates the rule of this chapter, 
for each small part is evidently an ei<)hth of a iiuhole inch, but a fourth of 
TuiLf an ^nck 


Hence, 3 fourths of half an inch = 3 eighths of 
a whole inch 


le 


^ of i 

55 4X2 8’ 


when an inch is taken as unit 


f of Ii alf an inch 
I of an inch 


Example i — Simplify of 

Here, as before, we do not actually multi- 
ply 16 by 16, and 28 by 25, but merely 
indicate the operation by the sign, until we 
have, by cancelling, reduced the fraction 
to its lowest terms This consists in 
ividmg 16 and 25 both by 6, and 16 and 28 
both by 1, when we obtam the final result 

H 


JLl of 

2 8 2 5 

3 4 

7 6 

= if ±!± 


When mixed numbers occur we convert them to improper 
fractions ,— =• 

Example ii —Multiply 6-f- ly 2-^ 


8 7 



1 3 


Here, having reduced the mixed numbers to improper fractions, the 
48 above, and the 18 below, are cancelled and replaced by 8, and 8, 
respectively. Also the 49 above, and the 7 below, by 7, and 1, respec- 
tively 


Similarly, o, fraction of a compownd fraction is reduced to a simple 
fraction 


For instance, of f of ^ = | of -^ = 




of y of 


i — 2 X 2 X 1 
7 3x5x7 


Here, as before, the operation is also indicated by placmg signs 
of multiplication between the fractions, when the result is caUed 
the contvrmed product of the fractions. 


Formstance, f x f x ^ = 3^ 
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Example iii. — Simplify 1 -j^ of 3 -^ of 1 -|- of 


We first reduce the rnixed^ 
numbers to improper fractions. 

Then the 15 above and the 
15 below are cancelled and re- 
placed by 1 and 1, the 16 above 
and 8 below are replaced bj 
2 and 1 respectively, the 16 
above and 86 below by 4 and 9 
respectively, the 25 above and 
5 below by 6 and 1 respectively 
Thus the required fraction 
expressed in lowest terms is 

^ ^ ^ ^ ^ T p ^0 /Ljk 


3i of if of 
2 4 16 


111 



9 

= 4 ^ Am 


Example iv. — FiTid the continued pi'foduct of 2-J- and 6-f- 

1 

111^ 

3 ^ X x 2 -|-x 5 |' = ^x^x|-x^ = -^ Am. 

13^1 

1 

Note — The beginner is advised not to omit to \(,rzte down “ 1 ” when 
that number replaces a number cancelled, or he may fall into the serious 
error of omitting it in the answer, and of writing (for instance) ‘‘Ans 8/* 
instead of “Ajis -J- ” 


—Eapiess fff of |-|f x m lis simplest fen m. 


ExAMPT.TT. V 

As 682 and 868 are even, we 
divide them both by 2 

As 204 and 484 are also even, 
we divide them both by 2 

On inspection we observe that 
341 and 209 are both divisible 
by 11, we divide both by 11. 

Now, as 217 IS evidently divis- 
ible by 31 we cancel 31 and 217, 
replacing them by 1 and 7 respec- 
tively 

We find, on trial, that 171 is 
divisible by 19 

PmaLy, 102 and 187 are both 
divisible by 17, and the required 
fraction is or 


1 




6 

9 


xm 



W B4 . 




11 

m 

XX 


XXX 

1 


7 
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FRACTIONS 


XX. DIVISION OF FRACTIONS. 


The tmdoing or reversing, of the J)rocess called “ Multiphcation 
of Fractions” is called Dimswn of Fractions ^ 

For instance, to divide by is to find a fraction which when 
multiplied by produces 

t e the req^ quotient X y = 

But we know, by the last chapter, that ^ X y = 

. . the reqf quotient zs 


Now i-i- = ^ = -A- xZ = t?ie dividend x the divisor inverted 

05 11X5 -LJ- O 

Hence, to dimde any mmhm hy a faction, we multiply the 
number hy the faction inverted. 

Ex aiviple 1. — Dmde ^ by 


4 


1£ mixed numbers occur 'we reduce them to improper fractions + 
Example u — Ihmde 9|- ly 2-^ 

16 3 

»l ¥ X II - « - 3* A21 

2 7 


If unity he divided by any number, the quotient is called the 
Reciprocal of that number 

For instance, the reci;procal of 7 is 1 — 7, J 

the recyprocoL of is 1 ~ ^ 


Hence the rule'fob X)ivision of Fractions may be expressed thus 
Multiply the dividend by the reciprocal of the dimsor, 
m which form it includes the rule of Chapter XYIII. 


* When we r^ard Diviaion as the Beparation of the dividend into a number of tqwil 
partSf it ia evident that we ex(jtude the idea of Okfraohonal divisor 
t It is not ahsohitely neoesaBnr always to reduce a mixed number m-ihe dividend to an 
improper fraction. 3tor Instanoe, 16|-— = ie| xf=sl6x^+-|x4 = 204*-^ = 20^ 
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Example m. — Dimde hy 5 


= i 2 i 


Example iv — Divide 2y 


-14 + lf 
= isl- Am. 

5 MMM 


A Complex Fraction is a fraction the numerator and denos 
mmator of which are, one or both, of them, fractions. 


f 5 |- 2 

For instance, > — j — - 

T 


and — are fractions. 


Now we know, by Chapter XYIII, that a fraction expresses 
the quotient of its numerator divided by its denominator. 


3 




Hence — = and-— = 3^-7. 

8 11 


Example v — Simplify ^ 

-.9 17 1 

6 | ^ 6 15 

» » 3 


Example vi — Simplify “ 
'■5 


±=4. = sxA = ^4»« 






1 2 


12 


A complex fraction may also be simplified by multiplying hoth 
its mm?" md den^ by the L, of the deUT^ of the simple ft actions, 
thus* — 


4 + 

Example vu. — Simplify — 


fi _ 

9-^ 9^ X 15 


= 60 + 3 

136+10 




7 i 

Example vdi. — Simplify 

38 

!i = = 56 ±i = ix 

38 38 x 8 88x8 l^^xS 

2 

= 


Note . — In wntvng complex fractions care must be taken to mark the 
Ztne of division clearly, for such a fraction as i is ambiguons we cannot 
tell whether or is intended. ^ 
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XXL FRACTIONS. 

Simplification of Fractional Expressions 

In order to find correctly the value of an expression consisting 
of fractions connected in various ways, it is necessary clearly to 
understand, not only the meaning of the symbols employed, but 
also the older in which the operations indicated are intended to 
be performed. The work, moreover, should he arranged in an 
orderly manner The following are points of special importance — 

(I) Fracttons connected by the w(nd of must be rega/rded as one 
single fraction 

Example i — Simplify 2f If a/ |- 

1 2 

I i - f - ¥ - s>l 

1 1 

N B — Here we invert both ^ and f, for ^ of f, if, is one fraction * 


Example u — Simplify f + f a/ ■TO 



= f Ans 


H B — Here we first find the valae of f of -3^, namely and tlien add 
this result to f . We must not add f to f 


Example m— Simplify 2f —f of f + f of 2f 

!j-| t 1+1 « J - Sf ^ 

1 2 


♦ In such cases a distinction is made between **of ” and the sign x for, if such an 
ezpresnon bs 3|— i| xf be met with, the operations are intended to be performed tn 
wmFt mSthphed^byY^** * * x i means that aj is to be dmded by 1|, and the 
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(II.) 3fiilitjphcatto7hs arid Dimswns must he performed before 
Additions and Subirobctions, 

Exajmple iv — SvmjpUfy + 




3 


1-9.== 

1 2 


1 2 


Ans 


N* B — Here we first muUtply f by -f and th&n add the result to f 
We must Twt add f to f 


Example v — Simjphfy 5 ^ — - 5 ^— x 1-^ 

1 1 

4 3 1 


“ “A 


.6 " 1 + 10 


+ f 


12 

= 5 ^ == Ans. 


11 3i 4X 

1 2 ^5 . ^2 


Example vi — Simplify 1 + -r 

21-^ 2i 


Ist Method. 

2 ^ 2% 2i 

2 12 

- 2^7 ^ ^ 

111 


— 

“ 14 


- li 

14 




Method. 

li 3^.4 


2 i 2f 2i 

1-^x6 3|-X16 4-^x4 

24- X 6 2|- X 15 2I X 4 


= _a_ _ 

14 




= - li 

14 I 5 


- 1 


45-14 
7 0 


= Ans. 


* See page 86, Example vil 



88 


FRACJTIONS 


(III) Brackets indicate thai their contents aie to he legaided as 
one single numher (See page 18 ) 

r 

Example yi\—Sm,phfy (■f + 'e) °f 

1 

{» + « <* A - ^ A - 1 f li - i-i. 

8 


Example tiu. — Simjplify (2-|'— 

(4- - lA-eW - 1 4 - -Hf 

6 


3 ^ 

Example ix —Simplify ^ of ifi- + 

% 




1 4 


H 


^ w 


3 3 

3 

+ li 

\^^ 9 ) + 20 

V 2 


-u 


_ 96-45 +77 
5 x 7 x 4 




14 ^ 

1 

2 


^ 20 


+ 


1 1 
20 


— — 3 2 . 

6 X 7 X> 1 ;"'^ 

1 
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In the case of expressions arranged in the form of complex 
fractions the thick line serves the purpose of brackets, indicating 
that the value of the expressioif which forms the nvm&rator is to 
be divided by the value of that which forms the d&twvmuaicT . 

Example x . — Simplify — 





24 


6 

21 , 126 
151 ~ 7 5 5 
5 


Ans, 


Note — This question is identical with that of Example Tiii. 


Example xi , — Simpilify 


H-H . l+if 

3f Xli ■ 4ix2|- 


3f Xl|- ■ 4x2|-“3f Xli’' f+l| 


Here we begin by inverting 
the complex divisor bodily 
Afterwards, before cancel- 
ling, all the three fractions 
h which stand below 
the thick lines, are inverted 


1 1 

5? 1 )5 1 4 


= 5 X A x-^ x-^ x^ X A _ 2^ 

3 3 3 1 13; 

1 


2 

A fraction of the form — is called a Continued Frac- 
tion. 3+i 

In order to simplify such fractions, we begin with ^ lowest 
and jproceed, stejp by 8te;p, wpwards- 


Example xii — Simplify 


2 


34 


1 


5 + f 


2 


3 + 




H; - 2 X - -ff 
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XXIL FI^CTIONS. 

Value of a Fraction of a Concrete Quantity. 

It follows from, the definition of a fraction that if we diYide 
the given concrete quantity by the denominator^ and multiply the 
result by the numeiator^ we obtain the value of the fraction 

For instance, of £10, 15s is found if we divide £10, 16s into 
5 equal parts and multiply one of those parts by 2 

In practice, however, it is generally more convenient to reverse 
the order of these two operations, le to multiply by the numer- 
ator first, and afterwards to divide by the denominator * 

Example i — Find the value of ^ of ^7, I 65 Zd, 

After dividing the pence by 8, there 
remain 7 pence over, which is expressed as 
part of the quotient (see page 80) by the 
fraction | of a penny 

NB— 'We do not m such cases reduce 
the pence which are over to farthzngs 


Example n — Multuply £4, 2s 

Here we may either 

(i) find of £4, and then add . ^ 

the result to 7 times £4, 2s 3fd , or ^6 

(u) reduomg 7^ to the improper frac- 3L2. 

tion 1^, of £4, 2s Bfd 4q ^ 3 2-^ 

Adopting the latter method, we first g 

multiply fa by 10, obtaining SjcZ , so we „ 

set down | and “ carry** 8, &c 1 1 1 329 5 . 6-^ 

Also, when we reach the division of the ^ 7ft o 8 

pence by 11, there remain over 2|d, and * °3 3 

2|-^11 =f X* = -^ 

Note — ^It must be left to the judgment of the student to decide in anj 
particular case which of the two above-mentioned methods to adopt 
In this example the 2nd is evidently the better, but in many cases (for 
instance, m multiplying by 39f) much labour would be wasted if the 
multipher were reduced to an improper fraction 


* We know, from page 80, that the result is not altered by reven^hig the order of these 

operations, since it was there shown that i of 8 = i of 1, <fec 


6 s d 

7 16 3 

5 

8 1 39 1 3 

4 17 7|- Ans 
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Example ui. — JDimde £27, 175. 


Here we must reduce the divisor 
to an improper fraction. 

Kow (£27, I7s. ~ 6^ 

= (£27, 

= (£27, 17s ) X H 

Hence we multiply by 10 and 
divide the result by 53, obtaining 
the quotient £5, 5s 2d, with 16 
pence remaining over and not 
yet brought down 

How 16^\d —53 

the complete quotient fa 
£5, 6s 


27 


s 

17 


d 

6-^ 

10 


63)278 16 . 2^(5 

265 "" 

13 

20 6 


53)275(5 

265^ 

10 

12 d 


53)122(2 

106^ 


16-3^-r53 


Ans, £5, 5s d. — ^ 5^3 ^ 5^ 

In many cases it is best to avoid cmriponnd multiplication and 
division, by expressing the given compound quantity m one mvgle 
ienominatwn 

14:2-^ 

Example iv. — Find the value of — - of 95 

83* 

1 

, 199 ^ 1 

of 116^d = X 77 ^ X — 199d. — 16s 7d Ans 

\ ^ ■ 

1 1 

1 


83* 


Example v — Find the mine of £235^ X 


111 

20 


o o 9 ouo «7 

X - j706 V = n lOe x ^ x 

1 ] 

= = ;fi39|^ = ^39, 14s Zd Ans 


Nate — latte value of may easily lie found mentaUy, for 

<£« = ■¥* =14i« 
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XXIII. FRACTIONS. 

To Express one Concrete (JcANTixy as the Fraction 

OX ANOTHER OE THE SAME KIND 

The method follows at once from the definition of a fraction 

Eor instance, as 20 shiUvngs make £1, 

, 1 sh'dling IS of £1^ 

*. 3 slvilUngs is of £1, 

and 17 shillings is of £1 , and so on 

Similarly, as 112 Ihs make 1 cwt , 

1 lb IS of 1 <yu)U 

5 IS Yi"2 ^ 

Hence, in order to express the first of two quantities as the 
fraction of a second quantity of the same kind, we express both 
quantities in terms of the same unit, le we reduce them to a 
common denomination ^ then the mmiber of these 'wnits in the first gives 
the mimeiaUyi, and the number of these vmts in the second gives the 
denominator of the fraction which, when expressed in its lowest 
terms, is the fraction required. 

Example i . — Reduce 5^ 4,d to the fraction of £1, 

As 5s 4cf = 16 fourpenceSf 
and £1 = 60 fourpences, 

the reqd fraction is -g-Q- == 

Atis 5s 4d IS of £1. 


Example ii. — JVhat fraction of 3 cwts is ^ grs 1 lbs f 

As 2 qrs 7 lbs — 2-^ qrs,, 
and 3 cwts. = 12 grs , 

2 "^ 

tte req4 fraction « — = 

Ans 2 qrs 7 lbs is of 3 cwts 


N B — In this question the order in whicb the quantities are mentioned 
is reversed. The qnestion is identical with the following — 

Hedwe 2 grs 7 lbs to the fraction of 3 cvits. 

n> 
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Example iii. — Eixp^ess ^ of 15s, 9d as the fraction of 


¥ 


of ^ of 12s 6d, 


I* of £2, 155 9d = f of 65f«, 
of of 125. 04? = -^ of of 12-^5., 


, tlae req*^ fraction is 


f X55| 


fx-|xl2l I 


1 1 

X^X?X^vA=§ 


_i V 

5 


= ffo42i 


Exaseple iv. — What frackon of 18 ions is ^ of b cwts 3 grs 
12 lbs 

of 5 cwts. 3 qrs 12 lbs = y of 23y qrs,, 

18 tons = 18 X 20 X 4 qre , 


tbs req^ fraction is 


|•x2Sf 
18 X 20 X 4 


1 41 

5 7 l^x^x^ 

6 1 

4 2 00 421 


Example v — Express 2 ions 13 cwts Z qrs 12 lbs. 4 ozs. in cwts. 
and the fraction of a cwt 

2 tons 13 cwts. 3 qrs. 12 lbs 4 ozs = 53 “J" cwts. 


3 -7— 

_ cwts. = 58^-|^ cwts. Am 


Here the first step results from tbe following menUjZ process • — 
1 1 

As 1 Ib IS yy of 1 qr, 12y lbs is qrs.; 

1 

1 ^^"4^ ^ 28 

and as 1 qr is -j of 1 cwt., . . 3 — — qrs is ■ — — cwts. 

28 4 
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XXIV. MISCELLANEOUS EXAMPLES. 


In questions whicli involve bbth Multiplication and Division 
much labour may often be saved by at Jiist meoely indicating the 
o'perahons ly tlve signs and then cancelling lefore comjpleting the 
work 


A (i) Divide the continued product of 54, 55 and 56 hy the con- 
tinued ^product of 14, 15 and 16. 

9 1 

11 \ 

X X W ^ ^ . 

1 ^ ^ 

1 2 


= 49^ Ans 


A (ii) How many miles an how does a tody i/i a/oel which moves at 
the rate of feet ^er second? 

As there are 60 X 60 seconds m 1 Aoztr, 

/. the body travels 60 x 60 x 16 feet per ?iour 

1 

2 

And 60 X 60 X 16 feet = = "Yi — 

^^1 

11 = lOj-^ miles Ans 


B. How many hits, each 3^ inches long, could he cut from a yard 

of string, and what length would 'temain over? 

Expressing both lengths in the same dsnorn/mation, namely, sevenths of 
an moh, we have 

1 yard, or 36 incTus = 252 sevenths of an vnch 23)252(10 

and 3f- vnehes =■ 23 sevenths of an vnch 23 

Dividing 252 by 23 we find that 23 sevenths 22 sevenths 

IB contained 10 times in 252 sevenths, with 

22 sevenths of an inch, i e 8f inches over Ans 10 bits, over. 

C. Multiply 999f^ ly 173, sTwrWy 

999^^ X 173 = 1000 x 173 - x 173 
= 173000 - 

= 173000 - 22^ = 172977^ ^ 



ON FRACTIONS. 


95 


D. Find m G G.M and L GM. of Sf, and 3f. 

Aeducin^ the given fraction^ to their least coTn/mnon denorrivruxU>T we 
have 

^3 9i o 3 _ iS. iL 2^ _ -1:^4 ^ JL^ 

^4> ^8 "■ 5 ^ 4> 8 "" 40 J 40» 40 


Now the G CM of 144, 90 and 136 is 9, and the lcm is 2160 

the G c M of 144 fortieths, 90 fortieth^i and 135 foi ttcths is 9 fortieths, 
% e Ans ) and the LCM — ^ ^ ^ e 54 A ns. 


E. A hoy spent •§■ of his money at one shop, -f- of the remainder 
at amther, and had 1$ Q\d left , how much had he atfitst? 

After he had spent -|-5 he had of his money left 
He then spent of this remamder, ze g ” "8 whole sum. 

. . he spent altogether + of his money. After which he 

must have had of it left. Hence ^ of his money = Is. OJd 
/ he had at first 8 times Is OJd = 8& 4c? Ans 


F. Divide ^£14, 15s. 2d. between A and B so that A may have a 
third as much again as B 

As A’s share = 1^ times B’s share, 

.* A’s share + B’s share == 2-^ times B’s share = £14, 15s 2d 

Hence, dividing £14, 155 2cZ by 2-J- we obtain B’s share, £6, 6s 6d 
And subtiactmg this from the whole we obtain A’s share, £8, 8s 8d — 


In order to compare fractions we may reduce them to a common 
numerator instead of to a common denominator, and thus some- 
times save a considerable amount of labour. 


G. Arrange the fractions and in descending 

order of magnitude. 



= -i. , — , — , -L 

9^ S>|^ 9^ 9|- 

Now as the numerators of these fractions are all equal, the greatest 
fraction is that which has the least denominator, t.e. the third fraction; 
and so on 

Hence we Save as the descending order. 



96 


SIMPLE PBAOTIOE 


XXV. SIMPLE PRACTICE. 

An Aliquot Part of any quailtity is exactly contained in th at 
quantity. 

Xor instance, 55 is an aliquot ^art of £1, for 5s is contained exactly 
four tiToes in £1 

Also, l5 Bd IS an aliquot part of 105 , for I5 3d is contained exactly 
eight times in IO5, 

Hence, if an Aliquot Part be expressed as a fraction in its 
lowest terms of the quantity, the numerator is always 1. 

I’or instance, 65 is of £1, and I5 3d is -g- of IO5 

Practice is a method of finding, by aliquot parts, the value 
(or weight, &c ) of a quantity, when the vdue (or weight, &c ) 
of a unit of the same is given 

It 13 called Simple, or Compound, according as the quomtity 
is simjple, or compound 

Por instance, the value of 712 tons at £1, 5s 6d per ton may be found 
by Svmple Practice, the value of 5 tons ii cwts i qr at £1, 5s 6c? 
per ton by Compound Practice, 

In Simple Practice the general method of procedure is as 
follows — The gwen value (or weight, &c ) is separated into por- 
tions such that the first is some umt, or multiple of the unit, and 
each of the others is an aliquot part of this unit, or of some pre- 
cedmg portion 

Por instance, to find the cost of 712 tons at £1, 75 6c? per ton, we 
separate the gvoen value £1, 75 6c? into the portions £1 , 65 , and 25 6c? , 
where £1 is a unit, 5s is an aJiquot part (^) of £1, and 25 6c? is an aliquot 
part (i) of 65 We then reason thus 

The cost of 712 tons at £1 per ton is evidently £712 
And, as 5s is J of £1, the cost of any number of things at 5s each must 
be ^ of their cost at £1 each 

the cost of 712 tons at Ss. per ton is J of £712, i e £178 
Also, as 25 6d is of 55 , the cost of any number of things at 25 6c? 
each must be ^ of their cost at 5s each 

the cost of 712 tons at 25 6d per ton is J of £178, ^ e £89 
Hence the cost of 712 tons at £1, 7e 6d per ton. is £712 4- £178 + £89, 
te £979. 

Note — ^The principle involved in the last step is (H ) on page 10, as 
employed in Compound Multipbcation, 

i e 712 times £1, 75 6d. = 712 times £1 -t- 712 tunes Ss -h 712 times 25 6d 

Hence it appears that by the method of Simple Practice the 
result of any question m Compound Multiphcation may be 
obtained 
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The following examples illustrate some of the many ways in 
which the method of Simple Practice may be employed — 

Example i. — Ftnd the cost of 233 things at 3s. 4:d each. 

Here, as Ss 4c? Wrtttm Work. 

IS an aliquot part & a d 

of £ 1 , namdj i of 3« = i | 233 .0 0 = cost at £1 each, 

£1, it IS only neces- ® • 

saxy to d^vide tbe jins 38 16 8~ .. 3s Act.... 

cost of 23 S things 

at £1 each, by 6, m order to obtain their cost at 3s Ad each. 


Example u — Find the cost of 3281 lemons at \^d each. 




3281 things at Is each 

lie? = ^ j 

8 

d 

would cost 3281s , 

3281 

0 = 

and,asl^c? is^ofls. 

2,0] 

41,0 

li = 


Ans ^20, 10s Xl^d 
We therefore divide 3281s by 8, and then express the result in £, s d. 


each will cost ^ of 3281s 


Example iii — Find the cost of 1526 things at 8s 4:d. each. 


We separate 
8s Ad into 
the ahquot 
parts 6s 8c? 
(i of £1), 
and Is 8d 
(iof 6s 8c?) 


6s 8d =i 

1 1526 

0 . 

0 = cost at £1 each 

Is 8o? = J 

508 

12'7 

13 . 
3 . 

II II 

00 00 

5,5 

Ans 635 

16 

8 = 

8s 4c?L 


Dividing £1526 (the cost at £1) by 8, we obtain the cost at 65 8c2 (1), 
Dividing the cost at 6s 8c? by 4, we obtain the cost at Is 8c?, (ii). 
Einally, addmg (1) and (u) together, we obtain the cost at 8s 4c? 


Examp le iv — Find the cost of 425 articles at £3, 7s each. 


We separate 
£3, 7s 9id 
into the por- 

II 

£ 

425 

s 

. 0 . 

d 

0 

3 

= 

cost at .£1 each. 

tions — 


1276 

. 0 . 

0 


£3 

£3 (a multiple 2s 

6cZ. = i 

106 

5 . 

0 

=: 

5s 

oftheumt£l); 

3d 

53 

2 . 

6 

= 

. 2s 6d . 

5s (i of £1), 

id 

5 

. 6 . 

3 

— 

3d .. 

2s 6c? (iof 5s), 

3c? (i*trof 2s 6c? ), 



8 

loi 


id. .. 

and Id of 3c?.). . 

Ans 

1440 

2 


= 

^3, 7s 9id 


We then write down £425, the cost of 425 things at £1 each, which we 
multiply by 5, obtaining the cost at £3 each; &c 
( 888 ) 


G 
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SIMPLE PRACTICE. 


10s = i\: 
4s. = i/ 

8d 

2d =i 
id =i 

Ans 


Here two 
aliquot parts 
of £1 are used, 
namely, lOs 
and 4s , so we 
divide the top 
hue first by 2, 
and then a^am 
by 6 ^so, 
the top line 
(the cost at £1) 

IS not out off, but IS included m the addition 


of 561 

tons 

ca£i. 

14s lOJd. j)er ton 

£ 

8 

d 


561 

0 

0 = 

cost at £1 per ton 

280 

10 . 

0 = 

10s 

112 . 

4 

0 = 

4s 

18 

14 

0 = 

8c? 

4 

13 

6 = 

2c? 


11 

8i = 

id 

977 

13 


£1, 14« Ipirf.. 


Example — Find the cost of 21Q lbs at 3s 4:^d ^er lb 

or thus — 


2,0 


2 1 6 s= coat at Is 

3 

648 = 

3s 

54 = 

3c? 

27 == 

lie? 

72,9 = 

3s 4ic?. 

jfi36, 9s 



3s 4c? = i 
Id. = 


216 

0 = 

cost at £1 

36 

0 = 

3s 4c? 


9 = 



Ans £36, 9s 


3s 


Wben tlie given price falls very little short of an exact number 
of pounds (or shillings), labour may be saved by first finding the 
cost at this higher value, and then subtracting from it the 
excess cost, as in the follovnng examples — 

Example vn — Find the valve of 4:12b shee;p at £2, 18s each. 


Here we mul- 
tiply the cost 
at £1 by S, 
obtaining the 
cost at £3 (i) 
We then find 
the cost at 2? , 
and subtract 
it from (i) 


£ 8 d 


2s 

4125 

0 

0 = 
3 

value at £1 each 


12375 

0 

0 = 

£3 . i 


412 

10 

0 = 

2s , , 

Ans 

11962 

10 

0 = 

. . £2, 18s . 


Example vm — Fiid the cost of 1206 things at 17 s 4\d each. 


Here, as 17s 4^d 
falls short of £1 
hyonly2s7icL,we 
separate 28 7^d 
into ahquot parts, 
and having ob- 
tained the corre- 

6f 

II II II 

& 

1206 

120 

30 

7 

8 

0 

12 

3 

10 

d 

0 = cost at £1 each 

0 = 2s 1 

0 = 6d . \ 

9 = , lie? J 

Ans 

1047 

14 

3 = 

17» 4id 

add these and subtract from ike top hue %n 

one operahon. 

(See page 89 ) 
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It sometimes happens that one of the portions into which we 
separate the given value is so small an aliquot part of the pre- 
cedmg portion that its value# cannot he obtained by ordinary 
short division in one step, in which case we insert an extra 
which we cancel before the final addition, or subtraction 

Example is — Find the cost of 4763 tons at 195. ;p&t ton. 


To obtain the 
cost at 5d from 
the cost at £1, 
we insert an ex- 
tra step (the cost 
at 5s ), which we 


£ s d 

5s ^ 4763 0.0 = cost at per ton 

dd=^ . ^ = . .^S.. ... 

99 . 4.7= 6a; ■ . .. 

Ans 4663 15 5 = . . 19s.7cl... 


cancel before subtracting 


When the quantity, the cost of which is required, is expressed 
as a mixed number, and the fractional part is such that the cor- 
responding fraction of ,£1 can be exactly expressed m current 
coin, we proceed thus — 

E x am ple x — FiTid the cost of 87:| tons at £1, 95 Zd, ^er ton. 


As f of a ton, 
at £1 per ton, 
would cost 15s 
87| ton% at 
£1 per ton, will 
cost £87, 16s 


4s =41 ^ s d 

.if87 15. 0= cost at £1 per ton 

17 11 . 0 = . . .. 4« 

3c?. = ^ 21 18 9 = . ..65 

1 . 1 . 11 ^ = . . Zd , 

Ans 128 . 6 . 8 ^ = .. „£l,9s3d. 


If, however, the fractional part of the quantity is such that 
the correspondmg fraction of £1 cannot be expressed exactly in 
current coin, we proceed thus — 

Ex am ple xi . — Find the cost of 341|^ tom at £1, 35 l\d, ^et ion 

Here as f of £1 would yield a fraction of a & s, d 

penny, the labour of the succeeding divisions 1 . 3 . 14 

would be greatly increased if we included this 2 

in the top line, we therefore find the cost of v"S ^ ^ 

f of a ton separately, and include the result ' ; ^ . o . 
in the final addition 6 . *1^ 



£ 

8 

d 


25—3^ 

341 

0 

. 0 = cost of 341 tons at £1 per ton. 

15 = ^ 

34 

2 

0 = 

. 25 


17 

1 

0 = 

l5 

iK = i 

1 

8 

5 = 

Id 



7 

li = 

icf 



6 

. 7^ = cost of ^ ton 



Am. 894 5 ■ i:^. = cost of 341^ tons at £1, 3 s IJc? 
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SIMPLE PRACTICE. 


Example xu — Find the quantity of coal in 953 J truch-loads^ 
averaging 9 tom 13 cwts 2 q^s per tiuch * 


tons cwts qi>7 


10 cwts = i 

953 

. 5 

0 = 
9 

quantity at 1 ton per truck 


8579 

. 5 

. 0 = 

9 tons 

2 cwts. = ^ 

476 

. 12 

. 2 = 

. 10 cwts 

1 cwt. = ^ 

95 

. 6 

. 2 = 

, 2 cwts 

2 qrs. = J 

47 

. 13 

1 = 

1 cwt. 


23 

16 


. 2 qrs 


9222 

13 


9 tons 13 cwts 2 qrs 



Ans. 

9222 tons 13 cwts 3^ qrs 


Many questions which have the form of a question on Compound 
Practice may with advantage he treated by the methods of Simple 
Practice 

Example xiu — A lanhnipt pays a dividend of 175. lOJt?. in the 
pomdj find the loss sustamed by a C7 editor to whom he owes 
J&892, 135 id 

The hanisxapt pays a dividend of 17« lOJd m the pound 
^ e he pays 17« lO^c? for each £1 he owes 

his creditors lose 2s 1 Jd on each £1 due to them 


II 

£ 

892 

s 

13 . 

d 

4 = 

= loss 

at the 

rate of £1 in the pound 

IJd. = I 

89 

5 

4 = 

= 


2s 


6 

. 11 . 

7 = 

= 

• 

. lid 

Ans 

94 

. 16 . 

11 = 

= 


, . 2s l^d 

Exatvtple xiv. — 

Find the cost 

of 17 cwts. 

3 qrs, 21 lbs at is, 2d, 

pet gr. 




£ 

8 

d 

HerO) as 17 cwts. 

3i 4<il 

= i 

71 

15 . 

0 = cost at £1 per qr 

8 qrs 21 Iba 

lOd 

= i 

11 . 

19 

2 = 3s 4d . 

= 71| qrs , 



2 

19 

9i = ... lOd .. 

we proceed thus*— 


Ans 

14 

18 

11^ = 4» 2d . ... 


Example xv — Find the rent of 893 A 


per acre. 


£ 

8 

893a 2 b. 20f. 

6s = i 1 

893 . 

12 

= 893 a 2|-b 

2s, 6d = i 

223 

8 

:5=89a|A 


111 

14 


Ans 

1228 

14 


2 E 20 P at £1, 7s 6d. 

d 

6 = rent at £l per acre 
li= hs 

0j=.. 2^60? 

8;^ ~ r' £1, 75. 6d.,,* 
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XXVI. COMPOUND PRACTICE. 

In Compound Practice* comjpound quantity is treated in 
the same way as the given voUue is treated in Simple Practice. 

Eor instance, to find the cost of 6 tons 11 cwts 2 qrs at £1, 7s 6<f per 
ton, we separate the cont^ound quantity 6 tons 11 cwts 2 qrs into the 
portions 5 tons , 10 cwts ; 1 cwt , and 2 qrs , where 5 tons is a multiple 
of the unit 1 ton, 10 cwts is an aliquot part (^) of 1 ton; 1 cwt is an 
aliquot part (^) of 10 cwts , and 2 qrs is an aliquot part (i) of 1 cwt. 
We then reason thus 

The cost of 5 tons is 5 times £1, 78 6d , ;66, 17s 6d. 

Aiirlj as 10 cwts IS ^ of 1 ton, the cost of 10 cwts must be i of the 
cost of 1 ton 

/, the cost of 10 cwts is of £1, 7s 6d , i e 13s 9d 

Similarly, the cost of 1 cwt. is of 18s 9c2 , or Is. 4^ 

And the cost of 2 qrs is J of the cost of 1 cwt , ^ s. 8^ 

Hence the cost of 5 tons 11 cwts 2 qrs. 

is JB6, 17s 6d + 13s 9ce + Is 4^ + Sid, ie, £7, 13s Sid. 


TCyATVTPT.Te i . — Find the co^t of 1 ton 2 cwts 3 qrs 5 Ids 8 ozs , at 
£5, 125 per cwt 


2qrs = J 


Here, as 
the cost per 
cxct isgiven, 
we multiply 
£5, 12s by 
22, obtam- 
ing the cost 
of 22 cwts , 

^ e. of 1 ton 
2 cwts 
We now 
separate 3 
qrs. 5 lbs 
8 ozs mto 
the aliquot 
parts — 2 qrs. of 1 


1 qr 
4 lbs 
1 lb 
8 ozs 


= i 
= f 
= i 
= i 


8 

12 


0 = cost of 1 cwt. 


11 


0 

11 


123 

2 


4 

16 

8 

4 

1 


0 = - 
0 = 
0 = 
0 = 

0 = 

6 = . 


22 cwts 
2 qrs 
1 qr. 

4 lbs 
. 11b 
8 ozs. 


Atis 127 13 . 6 = 


22 cwt. 3 qr. 6 lb. 8 oz. 

lb. 


cwt); 1 qr of 2 qrs.), 4 lbs. (f of 1 qr.): 1 
(i of 4 lbs” ), and 8 ozs of 1 lb ), &c 


Example u — Find the lent of 11 ac . 3 ro 24 po at £2, 12s, 8 d . 


pei acie, 

16 po 

Here, as 11 ac 
3 ro 24 po differs 
from 12 ac. by only 
16 po , weadopt the 
« excess method”. 



& 

8 

d 



= ic 

2 

12 

. 6 = 
12 

rent of 1 

ac 


31 , 

, 10 

. 0 = 

. . 12 

ac 



6 

3 = 

. ., 16 

po 

Atis 

31 

. 4 

. 9 = 

.. . .11 

ac dro. 24po, 
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COMPOUND PRACTICE 


Example in — Find the value of I oz 
at £3, 175 10^^? ipe'i os 


13 dwts 16 gmins of gold 


£> 

8 



10 dwts = i 3 

17 

lOi = 

value of 1 oz 

2 dwts = i 1 

18 

Hi = 

10 dwts 

1 dwt = ^ 

7 

82 % = 

2 dwts 

12 grs = J 

3 


1 dwt 

4grs = i 

1 


12 grs 




4 grs 

Ans 6 

11 

1 A = 

loz 13^ 


Here, m dividing £1, 18^ by 5, there remains over from the 

pence, and 2 — 6 = f x ^ = -^d 

Similarly in dividing 7s 9-^d by 2, there remains 1-j^ over from the 
pence, and — 2 = X i = , and so on 

Agam, in the addition, ^ + + H + M + = . 4 o+ iLi > . ± JL ^-t-^jLe +2 

s= 3^ = , so we set down -^d and “ carry ” S to the pence column 

Kote — In actual business, results are often only required correct to the 
nearest penny in such case the fraction -^d in this result would he 
neglected It would, however, still be necessary to retam the fractions 
of a penny in the workmg, for the sum of these yields 3 complete pence. 

In some cases we use both kinds of Practice, for instance — 

Example iy — FiTid the value of 451 tom 12 auots 1 qt 11 lbs 
at £3, 135 Ad jger ton 

Here we find the value of 451 tons at £3, ISa id per ton, by Simple 
Practice, and then the value of 12 cwts 1 qr 11 lbs, at £8, 13« id per 
ton, by Compound Practice, adding in the first result 


6a 8d = 

6« 8d = ^ 


10 cwts = J 
2 cwts = ^ 
Iqr =1 
71bs =i 
4lba 


£ 

451 

8 

0 

d 

0 = 
3 

value of 451 tons at £l per ton 

1353 

0 

0 = 

£3 

150 . 

6 

8 = 

6s 8d 

150 

6 

8 = 

6$ 8d 

1653 

13 

4 = 

£8, 13s 4d * 

£ 

8 

d 


3 

13 

4 

= value of 1 ton 

1 

16 . 

8 

= 10 cwts 


7 

4 

s= 2 cwts 

i 


11 

= . 1 qr 

; 


H 

= . 7 lbs 



If 

= 4 lbs 

1653 , 

. 13 

4 

= 461 tons* 

-s 1665 

18 

7^ = 461 tons 12T)wts 1 qr 11 lbs. 
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XXVII. INVOICES. 

An Invoice, or Bill, is % written statement made bj tjie 
seller and debvered to the buyer, with the goods, at the time of 
purchase, showing the qmntity^ and cod of each article sup' 

SpeeiTfien of an Iwvotce, or BiXL 


Rev W Jones London, Jan. 2l3t, 1892. 


Bought of SMITH & Co, 
School Stationers, 

Aldbrsgate, E C 



2 gross Penholders 

2/3 


4 

6 


2 „ Pencils 

4/6 


9 

0 


3 doz Copy-books 

1/6 


4 

6 


6 Slates 

5^ 


2 

6 




1 

0 

6 


Here the c<dumn on the left of the £, s cojjumns gives the price p<SP 
gross, dozen, or unit as the case may be, while opposite, m the £, s d. 
columns, is placed the cost of the quantity of each article purchased. Tli e 
column on the extreme left, intended for dates, is blank in this case, as all 
the articles were supplied on the date given at the head of the bill 

The qmnhty and cost of any one article mentioned in the Invoice 
IS called an Item. 

When C7edtt is given (t e when the buyer does not pay “ready’’ 
money), a further statement is sent at intervals (usually oi a 
quarter, or half-year), by the seller to the buyer, showing the 
dates and amounts of the invoices which then remain unpaid, with 
the total sum of money owing this is called an Account. 

Specimen of a7i Account 

Rev W Jones London, June, 1892. 

Dr to SMITH & Oo, 

School Stationers, 

Aldersoate, E C 


Jan 21 
Feb 2 
Apnl 19 
May 3 

To Goods as per Invoice I 

” ” ” 

» »» j 

>» »» « 

1 

2 

1 

4 

0 

7 

16 

12 

6 

2 

1 ' 
® 1 


4 

1 

9 

16 

9 
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INVOICES 


A Detailed Account is one in which each Invoice, or Bill, is 
reproduced in full, tern which all the Items are mentioned 

Specimen of a Detailed Account 

Mbs Bbown Stapboed, Mxds, 1892 

Bought of BOBINSON BROTHERS. 

Drapers &c, 

85 and 86 G-reengate Street 


April 4 

19 yds Dutch carpet 

2/11 

2 

15 

5 

— 

Making same 

2 doz drugget pins 



5 

5 

May 2 

^ doz tahle-napkms 

16/6 


S 

3 

— 

27 yds calico 

7d 


15 

9 

June 7 

1 doz buttons 





— 

f yd. oil-cloth 

1/9 


1 





4 

6 





1 


Here the exact cost of the last item is Is In such cases it is cus* 

tomary to charge the farthing next above the exact value 

Note — ^Tradesmen often make an allowance, called “ Trade Discount”, 
for ready money, or for prompt payment of an account Eor instance, 
suppose the tradesmen mentioned m the above specimen of a Detailed 
Account make it a rule to allow a deduction of 6d in the pound on 
accounts paid within a month, then 2fi would be the discount sub- 
tracted from this particular account, namely, 6d on each of the 4 pounds 
and l-Jd on Ss {ie ^ of £1), any remainder less than 5s being neglected 
for this purpose 

In working the exercises on this chapter the student should endeavour 
to calculate the items with as little written work as possible 

Towards this end he should bear m mind 
(i) That when the price of one article is given in pence and farthings, 
the price per dozen is obtained at once by taking a shilling for each 
jpcwTiy, and three-pence for each fom ihvng of the given price 

Eor instance, 1 doz. at Tfd each cost 7® 9d , 

and 7 doz at 9|d each cost 7 tunes ^8 Zd ^ le £3, 4s 9d 

Hence, when the number of articles, the cost of which is required, but 
httle exceeds, or falls short of, an exact number of dozenB^ it is well to 
calculate the dozens separately 

Eor instance, 37 at 2£d each cost 8 times 28 9d + 2fd , le Zs 6fd 
(u) The aUquot paHs of £1 and Is 

Eor instance, 30 at Zs id each cost 30 times £ij i e £6. 

o 

(m) That when the cost but little exceeds, or falls short of, an exact number 
of pounds or shilhugs, the “ excess method ” may be used with ad- 
vantage 

Eor instance, 17 at llfd each cost 17s - 17 farthings, te. 16s 7|d 
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XXVIII. DECIMALS. 

Notation. 

We have seen, m Chapter L, that our system of notation is 
called the Decimal system on account of the ten-io\d, change in 
local value, a tenfold iTiarease in each successive place towards the 
left^ and, consequently, a corresponding decrease in each successive 
place towards the right 

Thus the local value of a figure in any place is one-tenth of 
the value it would possess in the 'preceding place on the left 

For instance^ in the number 333, representmg 3 hundr&is -f 3 tens + 8 uwUb, 
the value of the middle 3 is one~tenth of that of the left-hand 8, 
and the value of the right-hand 3 is one-tenth of that of the middle 3 

If, then, we regard the position of the umts’ place as fixed, and 
extend the operation of this law to places to the right of the units^ the 
local value of a figure in the pl^e immediately to the right of the 
units' place will also be onertenSi of the value it would possess m 
the umts" place; a figure standing in this new place will 
represent tenth-parts of umty, or tenths 

Similarly, the next figure on the nght will represent tenth- 
parts of one-tenth of unity, or hundredths, and so on. 

Hence it appeal’s that figures placed to the nght of the units’ 
place represent parts of unity, or fractions, on the same system 
that figures placed to the left of the units’ place represent multiples 
of unity, or integers, and such fractions are, consequently, called 
Decimal Fractions, or shortly, ‘‘Decimals ”* 

Thus, a Decimal is a number of tenths^ hundredths, thousandths, Ssc 

le m the case of a decimal fraction the number of equal parts 
into which the unit is divided is always some power t of ten. 

Hitherto, when irvtegers ordy have been thus represented, the 
units’ place has always been occupied by the figure on the extreme 
nght of the number, but when figures, representmg of unity, 
stand to the nght of the units’ place, it becomes necessary to mark 
the position of the units' place so that %t may 'not he lost sighJb of. 

This is done by placmg a dot, called the Decimal Point, 
immediately to the nght of the units^ place. 

For instance, 33*3 represents 3 tens 4- 3 units 4- 3 tenths, 
and 333*33 represents 3 hundreds 4- 3 4- S units 4- 3 tenths 4- 8 hwidredths. 

Agam, *07 represents 0 tenths + 7 hundredths, ie. 7 hwndredthsi any 
vacant decimal place being occupied by a cipher 


♦This development of the Arabic system is due to English mathematiciaiia at the 
beginning of the I'^h century 
See liage 12 
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DECIMALS. 


A decimal may be “read” m the same way as an integer: 

For instance, *34 is 3 tenths + 4 hundredths^ 
and as we know, by the place-law, thrt ten hundredths make one tenth, 

3 tenths = 30 hundredths, 
and 3 tenths + 4 hundredths = 34 hundredths 
%e *34 may be read as “ Thirty-four hundredths ” 

Sumlaily, -257, ^ e 2 tenths + 6 hundredths + 7 thousandths, 
may be read Two-hundred-and-fifty-seven thousandths,’* 

t e we may read the decimal as if it were an integer, and then 
mention the locctl value oj the lastfigme 

In practice, however, decimals are very commonly read figure 
by figure, the word “decimal” (oi “point”) being used to indicate 
the decimal point 

For instance, *402 is commonly read thus “Decimal, four, noug^ht, two *’ 
And 25 0087, thus “Twenty-five, decimal, nought, nought, eight, seven.” 

Ciphers on the extreme right of a decimal do not affect its value 

For instance, • 3 is 3 tenths, and • 30 is 3 tenths -h 0 hundredths , 
le *30 is neither greater, nor less, than *3 

Hence, we may append ciphers, oi strike off ciphers, 
on the extreme right of a decimal with impumty 

To multiply a Decimal by 10, 

Move the decimal point one place to the right. 

For, by so doing, the units become tens, the tenths become wilts, 
the hundredths become tenths, &c 

i e each figure has its value increased tenfold, and, consequently, 
the entire decimal is multiplied by 10 

For instance, 3 45 X 10 = 34«5, and *0057 X 10 — *057 

Similarly, to multiply a decimal by 100, 1000, &c, move the 
decimal point two, three &c places to the right, respectively 

Formstance, 12*503 X 100 = 1260 3, and *08537 X 1000 = 85*87. 

Conversely, to divide a Decimal by 10, 

Move the decimal point one place to the left 

For, by so doing, the units become tenths, the tenths become 
hundredths, <fcc , and thus the entire decimal is divided by 10 
For instance, 3*46 -=-10 = *345, and *0057 — 10 = 00067 

Similarly, to divide a decimal by 100, 1000, &c , move the decmud 
point two, three &c places to the left, respectively 

For instance, 1250*3 -r 100 ^ 12*603, and *08637—10(00 = *00008637. 
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XXIX. DECIMALS. 


Addition a^d Subtraction. 


As Decimals are expressed in the same way as integers, it 
follows that they can be added, or subtracted, in the same way 

For mstance, just as 3 tens and 4 tem make 7 tens, 

so 3 tenths and 4 tenths make 7 tenths , and so on. 


For convemence then we arrange the decimals to be added, or 
subtracted, so that the tenths are all m one vertical column, the 
1iund)edths all in another, and so on, and this is ensured if all the 
decimal points a'te %n one vertical column, we then proceed exactly as 
in Simple Addition, or Subtraction, remembering, however, that 
we may, if desirable, append ciphers to the eziierm 'ught of any of 
the given decimals, and may also reject ciphers on the extieme right 
of any 'i esult 


Example i — Add together 4c *6^%, 17-06, -S574a7i£^ 1*8. 


Here, arranging the given decimals so that all 
the decimal pointe are m one vertical column, we 
add each vertical column, beginning with that on 
the extreme right, and “carry” just as in Simple 
Addition, not forgetting to insert the decimal 
pomt in the residt immediately beneath the 
column of decimal points 


4-532 

17-06 

-3574 

1-8 


23-7494 Ant 


Example u, — Find the sum of 129-546, 1-254 and 26. 

Here it should be noticed that 26, being an 129-546 

mteger, is placed on the left of the points’ column 1-254 

Also, that in writing down the result, two super- 26- 

fluous ciphers on the extreme right 

of the result are discarded Ans 156*8 156-800 


Example m — Fiom taJce 2-08751. 

Here, having arranged the decimals with the 
points in column, we append two ciphers to the 
right of the upper line l^fore subtracting * 


4-67300 

2-08751 

2-48649 Am, 


Example iv — Simplify 4-37461 + 190-28—72-003 — -608751 


+ 241-330-0876 

Here we proceed as in the 
example on page %e we first 
add 4 37451, 190-28 and 241 
together, we then add 72 003, 
•608751 and 330-0876 together, 
and finally subtract the second 
result from the first 


4-37451 
190 28 
241 


72-003 

•608751 

330-0876 


435-65451 402-699351 

402-699351 

32-956159 Am 


* Such extra ciph^ need not necessarily be actually wrxttca down after a little prac- 
tice the student will append them mentally. 
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I>EC1MALS. 


XXX. MULTIPLICATION OF DECIMALS. 


The process of multiplying a deemal by an integer exaofly 
corresponds to that of mmtiplying one integer by another. 

I’D! lustancey ]iiBt as 7 umts X 2 = 14 umtSy or 1 ten -j- 4 units, 
so 7 tenths x 2 = 14 tenths^ or 1 unit + 4 tenths^ 
ie -7x2 = 1*4 

and 7 hundredths X 2 = 14 hundredths^ or 1 tenth + 4 hundredths^ 
ie »07x2=*14 And so on 
Again as^ on page 11 it was shown that 

243 units X 75 = 18225 umts, %e 248 x 76 == 18225, 

so 243 tenths X 75 = 18226 tenths, ie 24 3 X 75 = 1822*5, 

243 hundredths X 76 — 18225 hundredths, le 2 43 x 75 = 182 26, 

243 thousandths X 75 = 18225 thousandths, *243 x 75 = 18*225, ka,, 

the mmher of decimal places m any product being the same as the number 
m the corresponding Tn/ultiplicand 


Hence to nmltiply Decimal by an Integer, 

We may multiply as in Simple Multiplication, disregarding tlie 
decimal point durmg the operation, and afterwards insert a 
decimal point in the product, so as to mark off as many decimal 
places as there are m the mulhjpltcand 


Example i. — Multiply 2*105 hy 782 

Multiplying 2105 hy 782 we obtain the product 
1646110. 

Now m 2*105 there are three decimal places 
We therefore insert a decimal pomt in the pro- 
duct so as to m ar k off three decimal places 
Thus 2*105 X 782 = 1646 110 
Fmally, after insertmg the decimal point, we 
discard the cipher on the extreme right 


2*106 
782 
4 210 
168 40 
1473 5 
1646 110 


Ans 1646*11 


Again, a method of multiplying a demnal by a decimal may 
be deduced from the foregoing case 

For instance, we have already seen that *7x2 = 1 4, 
and we know, by iHae place-lmo, that *2 is one-tenth of 2 

Hence *7 X *2 = one-tenth of 1*4, te 14 (see page 106). 
Similarly, as 02 is one-hundredth of 2, 

•7 X *02 = one-hundredth of 1 4, tc *014 
And, as *002 is one-thousemdth of 2, 

•7 X *002 = one-thousandth of 1*4, le *0014 

And so on, the number of decimal places m any product bemg the wumUber 
vn the multiplicand increased by the number in the mul^pLier 
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Hence, to multiply Decimals together. 

We may multiply as in Simple Multiplication, disregarding tte 
decimal points during the deration, and afterwards insert a 
decimal point in the product, so as to mark off in it as mmy 
decimal places m there are, altogether^ %% the fad(yts. 

Example ii — Midtijply 134-25 hy -032 

Multiplying 3425 by 32 we obtain the product 
429600 

Now m 134-25 there are two decimal places, 
and m -032 there are three decimal places 
We therefore insert a decimal point in the pro- 
duct so as to mark off 2 + 3, or Jive decimal places. 

Thus 134-25 X -032 = 4-29600. 
or, discarding the ciphers on the right, 4-296 


134-25 
-032 
268 60 
4027 5 
4.296 00 

Am. 4-296 


Example iii. — Find the jproduct of -0673 and •012. 

Multiplymg 673 by 12 we obtain the product 
8076. -0673 

Now in -0673 there sjrefour decimal places, and *012 

in -012 there are three decimal places. -0008076 Ane, 

/. in the product there are 4 + 3, or seven deoi- 

mal places 

So we must prefix three ciphers to the left of 8076 before we can mark 
the position of the decimal pomt 


Note . — ^In long operations, it is convenient to omit decimal pomts and 
Ze/5-hand ciphers in the working, as in the following example: — 

Example iv. — Find the continued jproduct of *0023, *00008, 
7 • 1 and 600 

We find the continued product of 23, 71, 8 and 
600 to be 7838400 

Now in -0023 there are four dec places; in 
•00008 there 3j:e five dec. places; in 7-1 there is 
one dec place, and in 600 there is no dec place 

Hence in the req*^ product there must be 
4 4- 5 + 1 4* 0, or ien decimal places. 

We therefore prefit three ciphers to the left of 
7838400 before we can maik the decimal pomt 

FtnaUy, we discard the two ciphers on the right 

-0023 X *00008 X 7*1 X600 = -0007838400 

:p= -00078384 Am. 


23 

n 

23 

161 

1633 

8 

13064 

600 

7838400 
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DECIiyiALS. 


XXXL DECIMALS. 


8 1 11 48 
1.4 


8 1 11 48 
1 43 


Division by a^n Integer 

The method is that of Simple Division, applied to decimals 
Eor instance, to dxvide 11*48 hy 8 
1st step 

11 umts — 8 yield quot* 1 with rem^^ 3 umts^ so 
we set down 1 in the umt^ place in the quotient, S 1 11 48 
mai Icing the decimal point immediately on the right 
of it We now change the rem^ 3 units mto 30 tenths 

$nd step 

30 tenths + 4 tenths make 34 tenths, 

and 34 tenths — S yield quot* 4 tenths, with rem^ 2 8 1 11 48 

tenths So we set down 4 m the tenths* place m the ‘ . 

quotient and change the rem^ 2 tenths mto 20 hun~ 
dredths 

Srd step, 

20 hundi edths + 8 hundredths = 28 hundredths, 
and 28 hundredths — 8 yield quot* 3 hundredths, ° I Jii-” 
with rem’f 4 hundredths So we set down 3 m the 1 43 

hundredths* place in the quotient 

Here, as a rem’f occurs, we can still continue the division, although 
the last figure m the given dividend has been dealt with, for the 4 Am- 
dredths which form the remainder can be changed to 40 thousandths 
We, therefore, append a cipher to the right of the dividend and pro- 
ceed thus — 

4th step 

40 thousandths — S yield quot* 5 thousandths, with 
no rem^, so we write 5 in the thousandths* place in 8 [ 11*480 
the quotient 1 . 435 

Thus the complete quotient is 1-435 

te if 11 48 be divided into 8 equal parts, each of these parts is 1 435 ; 
or, 1*435 IS the decimal which, when multiphed by 8 , gives the product 

Hence, we divide as in Simple Division, marking the decimal 
fovni in the quotient as soon as we leaoh the figu'ie in the tenths’ 
ifiace %n tJi^ dividend 

NB — When short division is used this amounts to simply 
co^pying denim the decimal point in a vertical line 

Also, if, after the last of the given figures in the dividend has 
been dealt with, a remainder occurs, we may append ciphers, one 
by one as required, to the right of the dividend and continue the 
division 

Note , — Such appended ciphers need not always be written, they may 
be appended mentally 


8 [ 11*480 
1-435 
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Example L — Divide 2-8465 ly 35. 

Here we divide, as in Simple Division, 
by the factors of 35, copying «lovn the 
decimal point in a vertical line, and writing 
a cipher in the vacant tenths^ place of the 
result 


35 


( 5 ( 2»8455 
{ 7 1 >5691 

• 0813 Atis, 


Example ii — Excess the quotient 5 -f* B as a deaimah 


As there are no units in the quotient, we 
mark the decimal point on the right of the 
5, change the 5 units mto tenths, and so on 


8 ' 5-000 

• 625 Am^ 


Example ui — Divide -03702 hy 600 


Dividing -03702 by 6, vre obtain quo- 
tient -00617 

We now divide this result by 100, 
t e we move the decimal point two places 
to the left (See p 106 ) 

- 03702-^600 = 


6 1-037 02 

•00617 

-0000617 Atis. 


Example iv. — Divide 69*3 ly 45000. 


Dividing 69-3 by factors of 45 we obtain 
the quotient 1-54 

We now divide this result by 1000, 
ze we move the dec pomt three places to 
the left 


45 


5 5 1 69-8 
(9 \ 13-86 
1-54 


69-3 4 - 45000 = -00154 Ans. 


Example y. — Divide 2-6696 by 73 

2-5-73 yields no units, so we at once 
rrva/rh the dec point %n quotient 

26 tenths — 73 yields no tenths, so we 
place a cipher in the tenths' pjiace in the 
quotient, &c 


Example vi — Dtvzde 540-8 hy 325. 


73 ) 2 - 5696(-0362 Ans. 

2 19 

379 

365 

146 

146 


540 — 325 yields 1 unit, so we write 
1 in the quotient, and then, before deal- 
ing with the tenths, mark the decimal 
point to the right of the 1 

2158 — 325 yields 6 tenths and 208 
tenths rem^ 

We now append ciphers one by one 
as required to the dividend. 


325 ) 540-800 ( 1 • 664 Ans, 
325 
2158 
1950 
2080 
1950 
1300 
1300 
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XXXII. DIVISION OF DECIMALS. 


We know (see page 17) tliat tM quotient is not altered if 
we mvHhply loth divisor and dividend ly the same numlei 

Por instance the quotient of 36 — 12 is the same as that of 10 tvmes 36 
T- 10 Umes 12, t e , of 360 4- 120 

Similarly, the quotient of *86 — 1*2 is the same as that of 10 Umei .36 
— 10^^w^^«l•2, le, of 3-6 — 12 

Also, the quotient of -475 — 06 is the same as that of 100 tirm 
•476 — 100 Umes *06, ^ e , of 47 -5 — 6 

And the quotient of 5 8 4- * 625 is the same as that of 1000 
6*3 -r- 1000 times *626, te,ot 5300 — 625 

Thus, the case of a decimal dmsor can always, by multiplying 
both divisor and dividend by some power of ten, be reduced to 
that of an integral dmsor 

Hence, when the divisor is a decimal, 

we multiply both divisor and dividend by that power 
of ten which makes the divisor an integer, and then 
proceed as in Chapter XXXI 


Example l — Divide *36 ly *8. 

Multiplymg both divisor and dividend by 10 
we have 

-35 — .8 “ 3 * 6 ^ 8 . 


8 13-5 

•4376 Am 


Example li . — JhmAk -7 hy -0064. 

Multiplying both divisoi and dividend g 4 | ® I 7000 

by 10000, we have ( 8 | 875 

•7 T *0064 = 7000 -2- 64 109-376 


Example iii — Jhvidt 3 hy 31*25. 

Multiplying both divisor and dividend 3126)300-000(-096 Ant 
by 100, we have 281 25 

3 — 31 25 = 800 — 8126 1 8 7 50 

18 760 


Ex ample iy.—Dvmde 7-31 *0017, 

Multiplying both divisor and dividend 
by 10000, we have 

7«31 — 0017 == 78100—17 
Sere the division is that of an xnieger by 
an integer, and the resulting quotient is 
the mieger 4300 


17)73100(4300 Atis. 

68 

61 

51 


00 
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Example v. — Dimde *013 hy 2*9, to fA)e ^jcaces of decirnals. 


Multiplying both divisor and ^vidend by 
10, we have -013 ~ 2-9 *= -IS -=29 

Here, as there is no integer in the dividend, 
there can be none in the quotient, so wo 
begin by marking the decimal point m the 
quotient 

And as 29 is not contained m 1, nor in 13, 
we next place ciphers m the tenths^ and 
hundredths'* places m the quotient. 

We now carry on the division for three 
steps, and no further, as there are then^ve 
places of decinuds m the quotient 


29)- 


13000 (.00448 
116 
140 
116 


240 

232 

8 


Ans *00448 + 


The sign + in the result indicates that the division has not terminated. 


Note — It IS evident that in such a case the division can never terminate 
however many ciphers we append to the dividend, for there is no digit by 
which 9 can be multiplied so as to yield a product ending m 0. 


Exajmple vi. — Ftnd the integral pari of the quotient of 38*7563 

-r- • 41, and the decimal remainder, 

’ 41)3876.63(94* 

369 


Multiplying both divisor and dividend by 
100, we have 38.7663-^.41 =3876*63-^41. 

In this case we cease dividmg after deal- 
ing with the umts* figure in the dividend. 

Hence, 3875 • 63 41 yields quot* 94, rem** 

/. 38.7563 — .41 yields quot* 94, rem* 
for although the quotient is not altered by 
multiplying both divisor and dividend hy 
100, the remainder 21*63 which is apart of the dividend^ is 100 times the 
required rem**, and must consequently be now divided by 100. 


185 

164 

21-68; gl-63 

21 63. 

Ans. 94; rem^^ *2163. 


Example vii — Dimde *416 hy 3*25, *416 hy *0326; and 
4*16 hy 32500. 

(i) *416-!- 3-25 =41.6-^325. 

How, as the same figures occur in all 
three cases the operation need only he 
performed once. 

(ii) .416-. 0325 = 4160 — 825 


325)41.600(*128 

32 6 “ 

9 10 
6 50 
2 600 
2 600 


Here the worhing is the same as m (i), but the decunal point in the 
dividend is moved two places to the nqhf * the decimal pomt in the 
quotient will also be moved two places to the right. 

Hence in this case the result is 12*8 Ans (ii) 


(ill) 4*16 — 32600 = *0416 — 326 {dividing both dividend and divisor by 100), 
Here also the worhing is the same as m (i), but the decimal point in 
the dividend is moved three places to the left^ * the decimal point m the 
quotient must also he moved three places to the left 
Hence m tEis case the result is *000128 Ans (ui). 

838 ) 


H 
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XXXIIL DECIMALS. 

To Express a Decimal Ai a Vulgar Fraction, 

AND A Vulgar Fraction as a Decimal 

If we “read’’ a decimal, in the way indicated on page 106, the 
local value of the nght-hand figure gives the demimnobtm of an 
equivalent vulgar fraction 

For instance, *87 xs 87 hundredths, 

And *0319 la 319 ten-thousandths, te, f q q q q > 

Also • 000001 IS 1 TOitlJiionth, 1 6 , ]|^ q q q q q q 

Hence we see that in the denominator of the vulgar fraction 
thus obtained there must be as many ciphers as there are 
decimal places in the decimal 

If this vulgar fraction is not in lowest terms we reduce it 

Example i . — Convert • 025 to a vulgar fraction in its lowest term 
•026 = 26 thousandths = ^ Ans 


Example u. —Reduce 2*108 to a mixed number. 

2-108 = = 2 ^ ^ 


Example iii — Express 70*04 as an vmpropei faction. 

70.04 = ^ 


Conversely, a vulgar fraction whose denominator is some power 
of ten (^ e. 10, 100, 1000, &c ) can at once be written in the form 
of a decimal. 

For instance, is 37 ^luno/t edths, le, *37, 

And y- QQ- Q Q is 9 tm-thousandihs, ^c, *0009, 

Also - ^Q ^ - Q 18 7261 thousandths, ^e , 7 261 

Thus a fraction having some poweo of ten as denominator is 
expressed as a decimal by taking the figures which form the 
numerator and inserting a decimal point so as to mark off as 
many decimal places as there are ciphers in the denominator. 

Example iv — Write *5^^ as a decimal 
- i^nVn = *217 Am 
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Exj^mple V — Express ^Iyqooo ® decimal. 

31- 1 31-0017 ^ 


Example vi. — Ea^ess ^ f - Q - § ~ - ^55 a decimal. 

= 534-67 


In some few cases a vulgar fraction whose denominator is not 
a jpoue) of ten, may also at sight be expressed as a decimal^ for 
we know (see page 68) that the value of a fraction is not altered 
by multiplying both its numerator and denominator by the same 
number; and, consequently, tlie denominator of the given fraction 
IS evidently a factor of lo, or loo, or looo, &c , the equivalent 
decimal can be at once written down 


For instance, ^ = 


and 


f 



= 

7 

25 



= 

3 


19 


20 


100 


i 


125 


8 


1000 



- 6 ; 

•28; 

•15; 

•126. 


Again, we know (see page 80) that a vulgar fraction represents 
the quotient leeulting from the division of its numerator hy its denomir 
nator 

In the case, then, of a vulgar fraction which cannot easily 
by inspection be expressed as a decimal, we perform this 
division. 


Example viu — Excess ^ as a decimal. 

Dividing 13 by factors of 64 we 
obtain, the quotient -203125 as the ( 8 | 1-625 

req<^ decimal -203125 Ans. 


Example viu — Convert inlo a decimal. 

Dmdmg 11 by 625 we obtain the 625) 11 -0000 (*0176 Aim. 
quotient *0176 as the reqd decimal 6 26 ’ 

Note — In all work in Decimals involving ^ 

Long Division, the “abndged” method 4 376 

(see p 15) IS, of course, available, if pre- 3750 

ferred. 3750 
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XXXIV. RECURRING DECIMALS. 


We have already observed (see tote on page 113) that there 
are cases in Division of Decimals in which a lemaindei must always 
ocau/r^ no matter how far we proceed with the work, while in other 
cases the division, sooner or later, teiminates 

Hitherto we have confined our attention almost entirely to 
divisions which terminate ^ we now proceed to consider some 
examples of non-terminating division. 

Eor msbance, if we divide *71 by 11, 

we obtaan the quotient • 06454645 &c &c. >06454545 

where the pair of figures 46 appear over 

and over again m the quotient, as we 37)8* 0000 ( 216216 . 
continue the division *7 4 


Also, if we divide 8 by 37, we obtain 
the quotient •216216 &c &c where the 
set of figures 216 recur over and over 
again m the quotient. 


60 

37 

230 

222 


8 


Now in each of the above instances we obseive that, after a 
certain stage is reached the lemainders reappear, and consequently, 
m the quotients, the figures which correspond to these remainders 
also reappear 

And this must always happen when the division does not 
temunate 


Eor instance, if we divide 1 by 7 it is 
evident that the division can never termi- 
nate, for there is no digit by which we can 
multaply 7 and obtain a product ending in 0 


7 | i-oooooooooo 

•1428671428 


And there are but possible remainders, namely, 1, 2, 3, 4, 5 and 6 
Hence, after »lx steps at most (if not before) some one of these remainders, 
say 8, which has already appeared, must reappear , and then all succeeding 
stages of the division are repetitions in regifiar order of the earlier ones 


Hence, in every non-termmatiiig division of decimals some 
figure, or set of figures must, sooner or later, reappeai over and 
over agam in the quotient as the division is contmued 

A decimal in which some figure, or set of figures arranged in 
the samie md&r^ is repeated over and over again without hmit, is 
called a Recurring, or Circulating, Decimal 

Eor instance, *47777 and *216216216 are recurring decimals 


Decimals which, as distinguished from recurring decimals, 
contain but a limited number of figures are called terminating 
decimak 
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The figure, or set ol figures, wluch is lepeated in a recurring 
decimal is called the recurring j^eriod* 

A reclining penod is marked by placing a dot above the first 
and figures m the period 

For mstance, *47777 . . la 'written shortly thus, *4?, 

-06454545 . , thus, *0645, 
and -216216216 , thus, -^16 

A recumng decimal is called pmre^ or rmxed^ according as all 
th e figmes on the right of the decimal point do^ or do not, recur. 

For instance, 6*45, -216 and -142857 are jpu re recumng decimals 

But -47, -0645 and -9142857 are mixed recurring decimals 


Exampus i. — Birnde, 8-9 l>y 120 

8-9 -r 120 = .89-r-12. 


121-89 

•074166... 
Ails, -07416 


ExampU! li — Bmde 23 Sy -Oil. 
23 -Oil = 23000 -i- 11. 

iVbie — In gaoh cases as this the be- 
ginner sometimes falls into the error of 
placing a recurring dot upon an integer 1 


11 [23000- 

2090-9090 

AnSe, 20^0 -96. 


Exaiviple ui — Dimde • 5 by 28 

Here, in dividing by the factors of 28, 
•we first di'vude by 4, which we foresee 
■will yield a terminating quotient, and 
afterwards by the factor 7, whidi we 
expect to yield a recurring quotient. It 
wdl be found that labour is generally 
saved by adopting this order. 


•01786714286... 
Ans •017§57142. 



Example iv.—Dtmde 6-76 8-08. 

6-76-^8-08 = 676-4-808 

Here, after six steps, we obtain the 
same figures, 296, m the rem^ which had 
before appeared four steps earber Thus 
the reoumng penod is 3663 

Note —-The appearance of the same 
figure twice over m the quotient is no 
sure sign that the quotient has begun to 
recur, unless the coi responding remainders 
are alike. 


808 ) 676-0( . 8^663 Ana. 

646 4 

29 60 
24 24 
5 360 
4 848 
6120 
4848 
2720 
2424 
296 
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XXXV. RECURRING DECIMALS. 

Vulgar Fractions expressed as Decimals. 

We Have seen, on page 115, that a vulgar fraction is converted 
into a decimal by dividing its numerator by its denominator, but 
tbe examples there considered were such as produced terminating 
decimals oi^ly. It follows from tbe last chapter that, in many 
cases, the decimal which results from this division will be a 
recwmng decimal 

Example i — Express in the form of a decimal, 

ooj8 ll3. 

hl |l>625 .. 

•1477272 « 14772 


Thus we have two classes of vulgar fractions, namely — 

( 1 ) those which produce terminating decimals, 
and ( 2 ) those which produce recurring decimals 

We shall now show how these may be distinguished 
We have seen on page 115 that a vulgar fi action may be con 
verted to a decimal, mtliout dimding^ if we can find a number 
by which to multiply both numerator and denominator such thaft 
the resulting new denommator is a power of ten 

Voi mstanoe, = - 3 ^ = -28 


Here, as the given den^^ was 25, le 5x5, it was evident that by multi- 
plying both num^ and den’^ by 4, ^ e by 2 X 2, the new den* obtained, 
te 5x2x5x2, would be a power of ten 


Similarly, 


— 1 1 


11X25 


400 100x2x2 100x10x10 


— 2 7 5 . _ . 0275 

” 10000 


Now as the only prime factois of 10 are 2 and 5, it follows 
that if the denominator of a fraction, in its lowest terms, 
contains no other prime factors than a and 5 , the fraction 
win produce a terminating decimal, hut that if it contain any othel 
pnme factor it cannot produce a terminating decimal, but must 
produce a recurring decimal, for there are no multiphers of 3, 7, 
11, 13 <fec. which yield power of ten as product 

For instance, q wiR produce a recurring decimal, since the 
denominator contains the factor 8 

Note — The condition that the fraction shall be m lowest terms before 
applvin^r this test is important. 
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Hence we can, by inspection, or by resolving tbe den’^ into 
factors, predict the number of places of nomecm ring decimals whu'h 
any given fraction, expressed* in its lowest terms, will,^ if con- 
verted into a decimal, yield, for each 10 in the den^ will yield 
one place, and each additional 2, or 5, will also yield one place 


For instance, will produce a teTimnating decimal of four places, 

JL. — 7 _ 7X5X5X5X5 _ 4375 _ 

lor — 2X2X2XSS "" 10x10x10x10 10000 


And 

for 


12500 

JL 


will produce a termnating decimal of five places. 


1 X 2 X 2 X 2 


•00008 


12 5 0 0 10 0X5X5X5 “'100x10x10x10 

Again, will produce a recurring decimal with no places of noji- 
recurnng figures, for the den'^ contams neither 10, nor 2, nor 5 


And will produce a reourrvtig decimal, since its den^ contains the 
factor 7, and there wiH be one non-recumng place, since the den^ contams 
one factor 2, 


for -jjy = = 1-4-10 = -714286-10 = -0714285 


Similarly ^ g will produce a miaed reeurrmg decimal with five 
non-recurrmg places 


Example n — Which of the fractions g - jlsy and 
will produce terminating decimals? 

AlS 32260 is divisible by 3, •g'2 2 5 0 produce a recurring decimaL 
As 128 = 8 X 16, and thus contains no other pnme factor than 2 , 
produce a terminaivng decimal 

As 2222 is divisible by 11, will produce a recurring decimal. 


Example iii — Find the nunfiber of places of ruynrrecurrmg deamal 
fibres %n the decimals equivalent to and 

62500 = 5x5x6x6x10x10, 

6^5 00 produce a terminating decimal of six places. 

224 = 2x2x2x2x2x7, 
produce a imxed recurring decimal with five places of non- 
recurrmg decimal figures 

2760 = 10 X 6 X 5 X 11, (and the num^^ 1437 is not divisible by 11), 

I y gQ will produce a mixed reeurrmg decimal, with three places of 
wm-reourring decimal figures. 
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XXXVL RECURRING DECIMALS. 

To Express a Eeourring Decdcal as a Vulgar Fraction 

A recurring decimal may be multiplied, or divided, by a power 
of ten by moving the decimal point to right, or left, in the same 
way as was shown in the case of a terminating decimal 

Eor instance, as '4 signifies 44444 &c &c without limit, it is evident 
that, if we remove to the left of the point a lirntted number of this im- 
Ivimted Tvumber of figures there will still remain, on the right of the point 
an imlimtted mimber of figures 

Hence 4 X 10 = 4*44444 See See without limit, 

1 e *4 X 10 = 4 4 

Similarly 62§ x 1000 =623 623623 &c &c = 623*623 
Also *47 X 10 = 4*7, *47 X 100 = 47 7 , and so on 

We shall now show how the vulgar fraction equivalent to any 
•pure Teourring decimal may be obtained 

For instance, to find the vulgar fractwn equivalent to • 4 
As 10 times *4 = 4*44444 
and *4 = *44444 

(subtracting) 9 ivmes *4 = 4 

Hence .4 = ~ 

9 

Agam, to find the vulgar fraction equivalent to *623 

As 1000 times *623 = 623*623623623 .. .. 

and *623 = -623623623. 

.% (subtracting) 999 times *623 = 623. 

Hence -623 = ||| 

N B , — ^We multiply the given decimal by 10, or 100, or 1000, &c., 
according as there are one, or two, or threCf See , figures tn the jperiod 

From such lesulfs as those above we obtam the following rule . — 

(1) To express a pure recurring decimal as a vulgar fraction 

For the numerator, write the figures of the recurring 

period, 

for the denominator^ wnte as many nines as there are 

figures in the period. 

Example i. — Con/uert *72 and *0198 into vulgar fractions, 

= 9 % — *0198 ~ = XTTT “ tBt 
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Next, in the case of any mvxiedi recurring decimal. 

For instance, to find the vulgai^fi action equivalent to *47, 

As 100 times -47 = 47-77777 

and 10 times -47 = 4-77777 

subtracting, 90 times -47 = 47 — 4. 

47-4 


Hence 


-47 = 


90 


Again, to find the vulgai fi action eguimlent to -63125. 

As 100000 times -63i25 = 63125-125125125... 
and 100 -63125 = 63-125125125.. 

subtracting, 99900 times -63125 = 63125 — 63 


Hence 


^ 63125-68 
99900 


N B — ^We multiply the given decimal first by that power of ten which 
moves the decimal point to the end of the period , and next by that power 
of ten which moves the point up to the hegtnmng of the period 

From such results as those above we obtain the following rule. — 
(H.) To express a mixed recurring decimal as a vulgar fraction. 

For the numerator^ subtract the number formed by the 
non-recurring figures from the number formed 
by all the figures as far as the end of the period; 
for the denominator^ write as many nines as there are 
figures in the period, followed by as many ciphers 
as there are non-recurnng decimal figures. 


Example ii- 

-2346 = 


-Reduce -2345 to a vulgar fraction 

2345-23 _ 2322 _ 2 5 8 _ 129 

9900 ”* 9900 “ 1100 ~ 560 £21 


Exa m ple in, — Express 8*^7083 in the form of a vulgar fraction, 

~ — q 6375 _ q 2 1 2 5 __ ol 7 

0 — » 9 00 0 “ °9 00 0 ^ °FU00 “ ®24 £22: 


or thus, 8-7083 = A 70 8 3 


9000 


8708 78375 209 

9000 — 24 


The value of a mwcod recurring decimal may also be deduced 
horn that of s^pme one 

For instance, as -47 x 10 = 4 -? = 4 -47 — 4-|-“-10 «= 

N B — It IS important to notice that • 9 == -^ = 1 , and, consequently, 

- 09 , - 49 , - 2^9 &c are equivalent to the decimals -1, -6, -24 

&c, respectively 



122 


RECURRING DECIMALS 


We have seen that every pin e recurring decimal can be ex- 
pressed as a vulgar fraction which has a den^ consisting of as 
many nines as there are figures in^ the period If, therefore, we 
can find a number, by which to multiply both num^ and den^, 
such that the lesulting new den^^ is all mneSy we may, mthmt 
d/mding^ express the fraction as a recurring decimal 


Eor instance, -|^ == ^ = .6; 


_5 5x9 

11 “ 11x9 




also = “ 


.^=• 064 .^= 


081, 3 ^ — 9 9 1 — *108 , io. 


Hence all fractions in lowest terms which have the same den'^ 


yield decimals having the same nimibei of figures m the penod 
Also, by resolving 9, 99, 999 <fec. into their prime factors, we 
can discover all the possible den^® of fractions in lowest terms 
which yield periods of 1, 2, 3 <fec figures respectively — 


Thus the oriLy den^ of fractions yielding pure recurring decimals with 
periods of 


one figure are 3 and 9 , 

two figures 11, 33 and 99 , 

three 27, 37, 111, 333 and 999 , 

fov/r 101, 303, 909, 1111, 3833 and 9999 , 

jive 41, 123, 369, 271, 813, 2439, 11111, 33333 and 99999 , 

7, 13, and either of these numbers, or their product, multi 
pbed by any one or more of the nos. 8, 9, 27, 11 or 37. 
Note — The nxunher 7, the only detf less than 17 which yields a decimal 
with the maximum period, is noteworthy For, as all the possible rem" 
are exhausted during the division, it is evident that, whatever be the 
miTnerator of the fraction, the same Jigures must appear in the quotient. 
Thus f = *14:2857, f = *285714, = *428571, 

f = *571428, f = *714285, f = *857142 
Now, if we arrange the figures 1, 4, 2, 8, 5, 7 in a 
circle and read them in the direction of the arrow, 
beginning in turn with 1, 2, 4 &c, we obtam the 
periods of -f, f &c respectively 
Moreover, as the sum of any opposite pair of figures 
thus arranged is 9, if we commit to memyry the jirst threes namely, One, 
Four, Two,” the other three figures are at once obtamed by subtracting 
these m turn from 9, and thus the decimal value of -f, &c , or the frac- 
tional value of any one of these periods, can be written down at once 



Exam ple iv — Reduce 3*43571428 to a vulgar fraction. 


3*43571428 = 




Examkue V — Bedme to a deamal 

= = 857142-10 == Ant. 

* See the above Note , aho the last paragraph on page 121 , also Appendix 
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XXXVIL RECURRING DECIMALS. 

Addition aiJd Subtraction 


In order to add, or subtract, recurring decimals, we arrange 
them with the decimal points in a yertical line and repeat the 
recurring periods a sufficient number of times to enable us to see 
the recurring period in the sum, or difference, we then proceed 
as in the case of terminating decimals, 6xc6;pt that we omit to write 
doitn the sum, or difference, of the two columns on the extreme right, 
from which we obtain the figure to be “ earned ” 

We can determine beforehand to what extent to repeat the 
periods, for the fiist column which contains none hut recwrtng figures 
must appear again after an interval not greater (though it may be 
less) than the L C.M of the numhei of figures in each of the recurring 
'periods, and, consequently, the sum, or difference, of the figures in 
this column must also reappear. 


Example i. — Add together -7, 2*031, *1475 and 26*08 

Here we have recurring periods of 2, 3 and 
1 figures respectively; and the LOM of 2, 8 
and 1 IS 6. Also the first column containing 
none but recumng figures is the 2nd to the 
right of the decimal pomts Hence this, 
and the five succeeding columns (as far as the 
vertical ime) will yield the recumng period 
in the result We, however, extend the periods 
two columns further, in order to obtain the 
figure to be “ carried ” to the column on the left of the vertical line. 


•7 


2-0813131 

31 

.14i76476 

47 

26-0888888 

88 

28*9677495 



Ans 28*9677495. 


Example ru — Subtract 9.32157 fiom 16-4803 


Here we have periods of 3 and 
4 figures respectively, and the 
L(.o u. of 3 and 4 is 12. Also the 
column containing 0 and 1 is the 
first reourrmg column , so we draw 
the vertical line to the left of this 
on its reappearance 12 columns 
further on 


16*48034803480348 03 
9*32157157157157 15 
7*16877646323190 

Ans. 7*15877646323190 


Example ni — Find the sum of 20^4:, *01 and 21*48641. 


Here we expect a iwo-figure period m the 
result, but as both figures in this period are 
(dzke^ we have really a period of owe figure, 
namely 24*7049 

But we know (see page 121) that, as 9 = 1, 
.4§ = -5 Jflence in this case the result be- 
comes the terminating decimal 24*705 


3*20747 

47 

01111 

11 

21*48641 

41 

24*70499 



Ans 24*705 
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XXXVIII. RECURRING DECIMALS. 

Multiplication And Division 

Similarly a recurring decimal may he multiplied, or dmded, 
by either an inieger or a ieiminating decimal, if we repeat the 
recumng period a sufficient number of times to enable us to see 
the recurnng period in the product, or quotient 

Example i — Multiply 6*2483 ly *05 

Here the two cancelled figures on the right 
are only multiplied for the sake of the figure 
to be “earned,*’ and are not counted m 
markang the position of the decimal point 


Example ii — Multiply 1*257 by 64 

Here, multiplying 1*2677 by 4, and 
obtammg the earned figure as before, the 
product 18 6-0311 j also, multiplymg 
1*2677 by 60, we obtain the product 
76*466 

We now add 6 *031 and 76-46 by the 
method of the last chapter, obtaining the 
result 80*497 


6 - 24833 )^^ 

-06 

•31 24166 
Ans *312416 


1-26777X 

64 

5*03111. 

75*4666 

80-4977. 

Ana 80«49t 


Note — ^It IS only necessary to repeat the period in the multiplicand 
once in order to obtam the figure to be “ earned , ” for it follows, from 
page 122, that the numher of figures in the recumng period of the Tarious 
products wiU be the acme as in the multipkcand. 


Example lii — Multiply 4*0685 by 1*23 

Multiplying by -03 the product is -12206^. 

Similarly, multiplying by -2, the product 
is *81371, and multiplying by 1, the pro- 
duct is 4*0686 

We now, after tM multiplication lafiniahedy 
repeat the penods of these products, in order 
to add them by" the method of the previous 
chapter Note — ^The figures m thin type 
are those appended after the multiplioation 
was finished m order to add the resets 


4*06 85«t]; 
1-23 


•12 

20 

67 

67 

•81 

37 

17 

17 

4-06 

85 

65 

85 

5*00 

43 

60 


Ans 5’ 

-004360. 


Esakplb it. — Divide 37 -483 hy *06 

6 13748.333... 
749.66.... 
Am 749.^ 


37.48S-j-.06 
= 3748 .§ 4-6 
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When the mnltipKer, or divisor, is itself a 'teem 'ting decimaJ, 
vre reduce the decimals to vul^r fractions in order to perform 
the operation This method llso is to be preferred in certain 
cases of a non-vecwTing multiplier, or divisor T'or instance, — 

Example v. — Multiply 1*571428 hy 2*17. 

31 

1.671428 X 2-17 = if* x ^ x = 3-41 Am. 


Example vi — 


3*27 hy 2-83 


6 


— X 
“ 11 ^ 


3.^ X 2.83 = X 2 ^ - ^ = 3^ x 

= = 9j^ = 9^ = An*. 




Example vii — Dimde 6*7 hy 2.6. 

1 

i , -T « 61 Jj o, J 8|ei. 

6.74-2.6 = 6f-r2|--yX^ 24 1 3 | 

1 2.54166.. 

= = 2-5416 Am 


Example viii. — Simplify 


*709 

•si 


2*016 
• X 
1*6 


• 01 . 


*709 .2*016 
1-6 


X *61 = 


709-7 2016-201 

990 900 


U 


If 


78 I 

10 9 


+ 


11 

m 

900 \\ 

1 


7^ 4, _1 , 

90 ^ 900 


= = -878 Ans. 


* See note on page 122 
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XXXIX. DECIMALS. 

VAIiTJE OF A DeCIMAX. OFriA CONCRETE QUANTITY 


In the case of a terrmnating decimal the method corresponds to 
that of ordinary Eeduction 


Example i — Find the value of •6875 of ^£1 

As •6875 of £1 = -CSTS of 205 , we multi- 
ply 6875 by 20 and mark off four places 
of decimals m the result, thus obtaining 
18 -75005 We now rei&rze the 'integral ^art, 

13s, and reduce the remainmg *75005 to 
pence Multiplying 7500 by 12, and again 
marking off four places of decimals, we obtain 
the mteger 9d Thus the complete result is 
135 9t£ 


6875 

^ 

s 13 7500 



d 9 0000 
Ans 135 2d 


Example u — Find the value of 2*55625 of 2 ions 


Multiplying 2-65625 by 2, we obtain 
5-11250 as the number of tons, so we reserve 
the mteger 5 as part of the answer, and reduce 
the remammg -11250 of a ton to cwts &c 
Note — Ciphers on the right may of course 
be discarded at each step, if we then mark 
off at each step a number of decimal places 
correspondingly less 


2*55625 

2 

tons 5 11250 

20 

cwts 2 25000 

Ans 5 tons 2 cwts 1 qr 


Example ul — Find the value of *2896 of £15, 125 6d 


•2896 

Afl -2896 of £15, 12s. 6d = .2896 of 312^* 

= .2896 of 312.5s, 14480 

we multiply 2896 and 312-5 together, and mark 6792 

off fve places of decimals m the result, thus 2896 

ohtaming 90-55, te £4, lOs 6d 8688 


Ans £4, 105 6d « 90 -50000 


Example ly—Find the value of *3425 of £1 — -2375 of a 
guinea + >875 of 7s 6d 


ECere we first express all the quantities in the same denomination, in 
this case, in shtUtngs; 


•3425 

^ 

6-8600 . (i) 


•2376 
21 

2376 

4750 


4*9875 . (u) 


*875 

7-5 

4375 

6125 

6.6626...(ui) 
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6-5626 

b-8500 


127 


We now add (i) to (in) and subtract (ii) 
from the result, thus obtaining 4:26 s Then 
reducing -4255 to pence, we obtain 5- Id, 
Thus the complete result is 8s 5 -Id 


Ans 8s 6 • Id 


13 4126 
4 9876 
s 8-425 

12 

d 6-100 


Similarly we may proceed in the case of a recurring decimal, 
or we may convert the recurring decimal into a vulgar fraction- 

Exaiviple V — Find the value of • 39583 of £1. 

Here, in multipl 5 nng by 20 we multiply by 
2, as m the last chapter, and then move the 
decimal point one place to the nght m the {pro- 
duct Finally, we obtain the result, 7s 10 9d , 
and, as - 9 = 1, this is eq[ui valent to 7s lid 

Ans 7s lid 


•3968335^S 

20 

^• 9166 ^^ . 

1^ 

d, 10-9999. ... 


Example vi — Find the value of ♦Ssi of £1, 7s 6d- + *384 of 
£1, 175. 6d 

• 384 of £1, 7s, 6d + *384 of .£1, I7s, 6d. 


384-3 

990 

X 27^«. 

+ 

384-38 „ 

900 


1 


1 

127 

St 


173 ^ 

- 

2® 

+ 

m X 

% 




qq 1 




12 

6 




= 10]^ 

s 

+ 

14^ s = 255, — £1^ 5s Ans, 


Example vii — Find the value of • 3428671 of 2 tom 13 cwts 3 qrs. 

•3428571 of 2 tons 13 cwts 3 qrs 3 

^ 43 

= ‘Zf* of 53f cwts = X cwts cwts. 

\ 7 

7 

= 18^ cwts. = 18 cwts 1 qr 20 lbs. Ans 


* See note on page 121. 
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XL. DECIMALS. 

To Express one Concrete (Quantity as the DeouMi 

or ANOTHER OF THE SAME KIND 

This may always be done by expressing the given quantity as a 
vulgdT frdctioTi of the other (see Chap XXIII ), and then leducmg 
this vulgar fraction thus obtained to a decimal 

Example i — Eau^ess 2 grs ^llbs as the deamal of 2 acts 2 grs 

2 qrs 21 lbs = 2| qrs , 2 cwts. 2 qrs = 10 qrs ; 

and M = — = -276 Jm 
10 40 4 


Example u — What decimal of 18 yds 2 ft 3 in is 2 yds, 1 fi 
4 in, ? 

2 yds 1 ft 4 in 5= 7-^ ft , 18 yds 2 ft. 3 m. = 56j ft ; 


66J 3 225 676 

_ 88 X 4"* _ 352 __ 3*62 
675 X 4 ~ 2700 27 


27 


= 3^ _ .ISOS'? Ans 


> 3 |3«52 
t9| l>1733333 
-1303703. 


If, however, the given quantity is to be expressed as the deci- 
mal of some simple quantity, we may, instead of the above method, 
reverse the ‘‘Beduction” method of the last chapter 


Example m — Beduce 155. to the decimal of »B1 


Sid = 8 26d 

Mow to reduce 8 *266? to shiXhng$ we 
divide by 12, obtaining .6876s. 

Hence 16s = 16 •6876s, 

so we set 16 to the left of .6875 


12| 8 26 
2,0 115-6875 
7 84375 
Ans -784376. 


And to express tbxs in pounds we divide by 20 {t e we divide by 2, and 
then move the decimal point one place to the left), obtaining £-784375 
as the req<l decimal 


* We multiply both numerator and denommator of the fraction by 4 at this stage, 
4oing a more convement denommator is ohtamed as the divisor m 
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Example iv — Reduce ^£2, 175 lOf^. to the decimal of £d. 


10|c2 = 10 -7502 

Now to reduce 10»75d to shil- 
lings we divide by 12, obtaining 
.895833 s 

. £2, 17s 10|(£ = 57-895833 a 
And, to reduce 67-896833 s 
to the decimal of £5, we divide by 
100 (the number of shillings ^n £6 ), 
^ e we merely move the decimal 
point tivo places to the left 


12 1 10 76 
100 I 67-895833... 
-5789583 

Ans -5789685 


Example v — Reduce 1-53 
decimal of a fenny 

of £2, 17s. S^d 

to fence and tl 


£>8 d 



2 17 3^ 

68 7-6 

Reducing £2, 17s. 

20 

1-63 

to pence, we obtain 687 •Bd 

67 

20 6 25 

We now multiply this by 

12 

343 7 5 

1-58 

687i = 687-6d. 

687 6 
i051 8 7 5 


Ana 1051-87Scg. 


Example vi — Svhtract -AS of ^ weeks 2 days from 2*47 of 
6 days 1 hour, and esrptess the result in minutes 


Here, m order to per- 
form the subtraction, we 
first express both quantities 
in the common denomina- 
tion hours. 

We now subtract (i) from 
(ii), obtaining 33-91 hours. 

Fmally, to reduce 33-91 
hours to TninuteSf we mul- 
tiply it by 60 


-48 

23 
144 
96 

1104 

24 

264-96 . (i) 


2-47 
1 21 
2 47 
49 4 
247 

298-87 (li) 
264-96 
33-91 
60 

2034-60 


Atzs 2034-6 mips 


( 838 > 


I 
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XLI. MISCELLANEOUS EXAMPLES 

The devices illustrated in Oliaj^ter III with, integers may, of 
course, be employed in similar cases of multiplication and division 
of decimals For instance — 

A. Divide 3.12 .0126 

8-12 .0125 31200 — 126 === 31.2 X 8 - 249.6 Ans 


It is often convement to express a division of decimals in the 
following form — 

B. Divide 9*1 X *005 x 3*7 by *074 X 5*2 


7 1 

9.1 X .005 _ 35 _ 8.5 

•074 X 5-2 H X X 10 80 8 

2 4 


= *4876 Ans 


Here we multiply both num*^ and den*^ by 10000, thus replacing all the 
decimals by mtegers, ze we multiply 9*1 by 10, *006 by 1000, and 3 7 
by 10, and therefore the entire num** by 10000 Similarly we deal with 
the den^^ We then “cancel” before performing the division 


C. fShow that ^ = .1176473^, cmd the%^ mthout fwrther dwir 
sum, obtain the value of to twelve places of decimals 

Dividmg 2 by 17 to sue places of decimals, we obtain the quotient 
•117647 and remJ^ -000001 

^ = .117647^^ Ans (i) 

Now = i of ^SV = i of -117647^ = .058823,^, 

’ part of om-mnlltonth = 000000068823'3|^. 

Hence ^ == .117647058823t»7 Ans. (n) 


D. FiTid the least mteger which contaim both 4-16 a/nd 49-8 eack 
an integral number of times. 

4-15 is 415 hwndredthSf and 49*8 is 4980 hundredths 
The L o^M of 415 and 4980 is found to be 5 x 12 x 83 
The L 0 M of 416 hundredths and 4980 hundredths is 5 X 12 X 83 Aicn- 
dredths. 


% e. 


6 X 12 X 83 


3 X 83 

or — contains both the given decimals an integral 


100 ^ 6 
number of times, but is not itself an mteger 

Hence the required least vrvteger is evidently x 6 

5 ^ 


249 Ans 


6 
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XLIL THE UNITARY METHOD, 

OR Single Xule oe Three. 

We shall now consider a class of questions involTing both 
multipKcation and division. 

The first eight examples illustrate the ‘‘Unitary” method of 
solution, the rest the “Fractional” method. 

Example i — If S lbs. of tea cost 14s wha;t do 3 lbs of the tea cost? 

WrxU&n work 

Here the cost of 8 lbs is ^ ta 

given; from which we obtain the 8 tos. cost 145, 

cost of the unit* {ze of 1 lb ) 1 costs i of 145 . 

hy divzdzng the given cost bg 3 ° 

The cost of 3 lbs is then Hence 3 lbs cost of 145 = -^5 
found bg multiplgzng the cost of » ** 

lib by 2 = 55 3d Ans. 

Note — ^We do not actually perform the operations at each stage, but 
merely mdicate them until the -final stage of the reasoning is reached 


Example ii — If 5 lbs. of tea cost 9s 2d , how many lbs. of the 
same hmd of tea cost ^10, IO 5 . 10c? f 

Here we first reduce the two sums of money to the same denomi-nation, 
VIZ twopences Then, observing that the answer required is voeighA^ not 
moneyy we re-state the fact given m the question, arranging it so that 
** lbs ’* shall occupy the right-hand column. 

Written work 

9 d & S d. 

9,2 10 . 10 . 10 

_20 

55 210 

6 

1265 

For 55 twopences we buy 6 Ihs 
. 1 twopence , . of 5 lbs 

Hence 1266 twopences of 6 lbs. = lbs. 

= 115 Iht. Ans. 


* Hence the name “ TTmtaiy " method 
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THE UNITARY METHOD, 


In the solution of the last example we expressed the com- 
pound quantities m one denomination, as is generally more 
convenient Sometimes, however, ^-it is better to use Compound 
Multiphcation and Division, for instance — 

Example m — If 7 articles cost ^6, lOs. 2^d , what is the cost of 
3 of them ? 

7 OA tides cost ^£6, 10« 2^d 

1 as-tide costa '^¥: . 

7 

Hence 3 articles cost x 3 = 

7 7 

= £2, I5s Qjd Am 


Example iv — If 6 men could hoe a field m 10 days^ how long 
should 15 men take to do it? 

Wrztten work 

6 men can do the work in 10 days 

/. 1 man 6 times 10 days 

Hence 16 men of 60 days = 4 days Ans 

Note Here we multiply m the second line , for 1 man would take 
longer than 6 men 


E xamp le v — How far should 40 lbs be cained by rail fen the 
rrwney that pays the carnage of 1 cwt for 130 miles? 

Wntten work 

Ihs miles 

112 IS earned 130 

1 130 X 112 

Hence 40 of 130 X 112 

= 13 X 28 = 364 miles Ans 

iVote Here, also, we imdtvpVy m the second Ime, for the monev that 
pays the carr^e of 112 lbs for 180 miles will pay the camaffe of 1 lb 
for a gretxter distance ® 


In the foregoing examples the work is arranged with the whole 
of the reasomng wntten down The reasoning may, however. 
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be easily performed mentally and tlie result alone be written. 
For instance — 

Example vi — Find the cosPof 7 articles at the rate of 45 M, 
per dozen 
1st step 

As IS wanted, we first set down 

Sid, the given cost of 12 things 

2nd step 

As the cost of 1 thing is found by 
dividing the cost of 12 things by 12, we 
now set 12 under the 57d 

Srd step. 

As the cost of 7 things is 7 times the 
cost of 1 thing, we next append the 
factor 7 

Emally, we simplify this result 


Example vil — How fai will a train^ ^a/oelling at the rate of 40 
miles per hour^ go in 18 minutes? 

1st step 

As ‘^distance** is wanted, we first set down 
40 nt/des, the given distance travelled m 
60 minutes 

2nd step 

And, as the distance travelled in 1 minute 
18 found by dividing the distance travelled 
in 1 hour by 60, we next set 60 under the 
40 miles 

Srd step 

Then, as the tram goes 18 times as far in 18 minutes as it goes in 
1 mmute, we append the factor 18, and simplify the result 

Example TiS. — If 14 mm cm mow 95 acres of grass in 6 days^ 
houo many men looidd do as muck in 7 days? 

Here it should he noticed that the number of acres in no way affects 
the reasoning, and may be ignored. 

1st step 

As the nuTnher of is wanted, we 

first write down 14 men, the given number 
who do the work m 5 days 

Snd step 

Now to do the work m 1 day we require 
5 times as many men, so we Tivulttply by 5 
Srd step. 

And to do the work in 7 days we require fewer men than do it in 1 day, 
m fact f^of this number, so we now divide by 7. 


Written worJc. 
men. 

14 X 5 
7 

rx 10 mm Ans. 


Written 'morJc. 
miles 

40 X 18 
60 

= 12 miles Ans. 


Wontten ujorh. 
d 

67 X 7 __ 1^ 
12 4 


= 33J = 2s 9^ Atis. 
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SINGLE RTJLB OE THREE 


After some practice on the last plan, the student will, without 
difficulty, he able to dispense with the “umtary” process by 
cminmng the two Iasi siepsy thus — - 

Example ix — If a labouter earn £6, 65 , m 7 ueeJcs, how much 
mil he earn m 10 weeJcs? 

Written work 

■weelsB 8 

In 7 he earns 126 

10 „ „ 126 X ^ = 180 = £9 Am 

Explanation 

The top line of the above written work is the fact given in the question, 
not, however, in this case, quoted 3 ust as it stands, but transposed so that 
money (the name of the required answer) heads the nght-Tiomd column 
The lower hne may be supposed to be arrived at by the foUowmg 
mental process — 

In 1 week he earns f of what he earns m seven, 

.•.m2 weeks „ f „ „ „ 

, 8 „ „ f „ » »» » and so on 

m 10 weeks he earns of what he earns m seven 

Or we may reason thus — 

“10 weeks is more than 7 weeks, so more would be earned, and we there- 
fore must multiply 126s by the im^i oper fraction V (for to multiply by 
an tmproper fraction inoreaseSj but to multiply by a proper fraction 
decreases, the quantity so treated) ” 

The student is advised to adopt the above plan of arran^ng 
the written work in solving the Kule of Three questions which 
occur m most of the higher rules, e g Stocks, &c 

Sometimes, however (<? p m the Chain Eule), it is better to omit 
all ‘‘wording”, and to wnte down only the result, as is done in 
the following example — 

Example x — If I lend a man £40 for 3 months, for how long 
ought he to lend me £60 m return? 

1st step 

is wanted, so we set down 3 Wmttem, work 

months 

months 

gndttep „ 40 

As £60 IB greater than £40, the favour is ^ ^ 

requited by lending £60 for less time than 
£40 was lent, in fact for ^ of that tune, 
so we multiply 8 months by the prcper 
fraction^ 


= 2 months Ans. 
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XLIIL THE UNITARY METHOD {cmkrmed), 

OR Double Sule op Three 


The questions we are now about to consider differ only from 
those of the preceding chapter m requirmg a repeated application 
of the same process of reasomng 

Example l — If 14 men m 7 days earn ^9, 16a, what would 20 
men earn in 4 days at the same rate? 


14 men m 7 days earn 

1 mom m 7 days earns 

1 man m 1 day earns 

,** 20 men in 1 day earn 

20 men m 4 days earn 


• iiot£9i 
i of * of £9^ 

^ o£^ of £9^ X 20 
. 4 of ^ of ^9^ X 20 X 4 
= £8 Ans^ 


In questions which involve many quantities the above process 

is very cumbrous when the whole of the reasoning is wnUen down 

The reasoning, however, may easily be performed mentally^ thus. 

Example u — If 6 labourers, worhny 8 hours a day^ mow 21 acres 
m 9 daySy m how many days mil 5 labourers, working 9 hoars 
a day, mow 35 acres? 

1st step As *‘time” is wanted, we first set 
down 9 days 

$nd step As 1 man would take 6 times as 
long to do the same work as 6 men 
take, we next mvlUply by 6 

Srd step As a man who works X hour a day 
would take 8 times as long to do the 
same work as a man who works 8 
hours a day, we next rmdtiply by 8 

4th step As 1 acre takes hut of the time that 21 acres tidre, we divide by 21 

Q V ft ^ A 

[We have now obtained the tim^ namely, ^ which 

1 man, workmg 1 hour a day, mows 1 acre ] 

Sth step As 5 men would take but ^ of the time of 1 man, we next divide by 5 

6th step As 5 men, workmg 9 hours a day, would take but ^ of the time they 
take when they work 1 hour a day, we next divide by 9 

7th step As 85 acres will take them 35 tunes as long as 1 acre, we mviltiply by 85>^ 


WrWten work 
days 

9 X 6 X 8 X 36 
21 X 5 X 9 

= 1 6 days Ans * 


^in order to save space the **canceUms" is omitted. 
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DOUBLE RULE OE THREE, 


“Fractional” method To the student familiar with Frtyfc, 
tions this method is as easy to apply as the Unitary method, 
while it has the advantages of greater rapidity and conciseness 

Example in — IJ 90 men can dig a ditch 60 yaidb long m 4J 
daySy haw man/y men own dig a ditch 360 feet long m 27 daysi 

Wiitten work 


yaida 


days 


men 

A ditch 00 

long IS dug in 


by 

90, 

„ 120 

» ji n 

27 

ft 






= 36 men Am 


Izt ste^ JEla^planaiiion 

Set down as tlie top hne the fact given m the question, so arranging 
that “men** (the name of the answer) heads the nght-hamd column 


fSnd st^ (change m length of trench alone considered) 

Set 120 under the 50 yajrds, and consider what eiEfeot len^hening the 
kench will have on the number of men reqmred As a longer trench 
would require more men, we multaply 90 by the vmptoper fraction ^ 

Srd itep (change in number of da^e alone considered) 

Set 27 under the 4i days, and consider what effect more time will have 
on the number of men required As more time enables the work to be 
done by fewer men, we now append as a second multiplier the ptoper 

fraction ^ 

27 

In questions involving many changes the “wording” may be 
omitted and the result alone written, thus — 


Example iv. — If 3 compositaiSy m 12 days of 10 hours each, cm 
set in type 360 pages a/oen aging 60 hues pen page amd 40 
leU&rs pen Ime, in how many days of 8 Jimrs each would 9 
compositors set up 480 pages averaging 46 Ivaes pot page and 
60 letters pen line? 


1st step Set down 12 days 

iBnd step (Change in number of 
men alone considered) 

9 men take lees time than 8 
men to do the same worlr, so 
we multiply by the proper 

fraction ^ 


Written uoile 

days 

9 ^ 8 ^ 360 ^ 60^40 


= = ej- dayt Jnt 


Sri step (diaiige m length of iag alone considered) 

Men who work fewer hours per day take more days to do the same work^ 
so we multiply by the vmproper fraction ^ And so op. 
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XLIV. VARIOUS APPLICATIONS OF THE 
FOREGOING METHODS. 

A. Agents of Different Powers, <fea 

A (i). If 4 men can do as much as 7 hoys, how long would 12 men 
and 5 hoys take to do the work which 8 men ahne can do in 39 days? 

[Here we first express the question m terms of one agent, namely 
hoys ] 

As 4 men = 7 boys 8 men = 14 boys, 
also 1 2 men = 21 boys 12 men and 6 boys = 26 boys. 

[Now m place of the given question we solve the following: — 

*^^5^14 b 03 rs eon do the work m 39 days, how long wiU 26 boys takei**1 

days 

Hence the req^ time = 39 X = 21 days Am 

Note — 'In this, and some of the foRowing examples, for the saJce of 
clearness the cancelling is omitted 


A (li). If a Tnan can do three times, and if a woman can do twice, 
as much work as a hoy, how long would 7 men, 5 women and 3 hoys 
together take to do iJ^ work which 3 men, 4 women and 5 hoys can 
accamnli^ in 51 days? 

[We first suhstitate the equivalent nrunb^ of boys for each set of men 
smd women ] 

Here 1 man = 3 boys ; and 1 woman = 2 boys 
S men + 4 women + 6 boys = 9 + S + 5 boys 

= 22 bo5rs- 

Also 7 men + 5 women + 3 boys = 21 + 10 + 3 boys 

= 34 boys. 

[Thus we obtain, m place of the given question, the following;— 
**If22 boys do the work in 51 days, how long would 84 boys tdket*^} 

days 

HengjB the req*^ time = 6 1 x = 33 days Ans, 

( 888 ) K 
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ASSETS. DIVIDENDS. 


A (ill) 7/10 bheep^ or lb lambs, eat 40 bushels of tmmpsin 7 
days, how long will 36 bushels last 6 shee;p and 18 lambs? 

It IS evident from the question tnat 

10 sheep eat as much as 16 lambs, 

6 sheep 1 5 X -^q = 9 lambs 

6 sheep +18 lambs 9 + 18 =27 lambs. 


[Thus instead of the given question we have the following — 

J/ 16 lambs eat 40 bushels %n 7 days, how long win 27 lambs take to eat 
86 bushels i ” ] 

days 

Hence the req^ time = 7 X X -1-0^ = 3^ days Am 


A (iv) Thirty-three masons could build a certain wall m 47 days, 
but, aftei woihmg for 11 days, fifteen of them ^‘stnJce^^ inhowmaw^ 
days after this mil the wall be finished? 

In the 11 days that 33 men work they do ^ of the work; we have now 

to find how long the 18 men left after the strike will take to do the 

86 

remaining ^ of the work 

days 

Hence the req^ time = 1 1 X -f-g- X -f-f- = 66 days Am 


B. Assets, Dividends, &c 

A person is insolvent when he owes more than the value of his 
possessions^ le, when his debts are greater than his assets. 

The persona to whom he owes money are called his creditors 

When the debtor is made a bankrupt his assets are fairly 
distributed among his creditors, le in place of each he owes, 
some fraction of a pound, called a dividend, is paid. 

B (i) A banli upt pays a dividend of 5s 8d in the pound what 
was due to a creditor who received £61, Is 2d ? 


68 8d = 5§s , 

8 

The creditor received 6f 

1221i 


£61, Is 2c? = 1221^8 
& 


m place of 


1 

1 X 


1221i 



RATES, TAXES 
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B (ii) A hankrv^fs debts amount to £4563; h%s assets to £1872, 
the legal expenses connected with his hanhru^ptoy amount to £105. 
what loss mil a creditor sustain whose claim is for £507 ? 

The sum available for distribution among creditors = £1872 — £105 

= £1767. 

/, the loss to creditors on debts of £4563 = £4563 — £1767 = £ 2796 - 

£ £ 

507 

the loss to a creditor whose claim is £607 = 2796 X = -1“ 

= £310, 133 4d. Am, 


C. Bates, Taxes, &o. 

Taxes are charges on property which are fixed by Parliament, 
and are payable to the Government of the country 

Income-tax is assessed (^.e calculated) as a charge (subject to 
certain conditions and exceptions) on each pound of a person's 
income 

Bates differ from taxes in being fixed by, and payable to, the 
Council or Corporation he. the local governing body) of a 
county, town, or parish Bates are assessed as a charge on each 
pound of the renkil value of the land, house, &c , occupied by a 
person 

The total sum of money {e g salary, profits on trade, &c ) 
which comes to a person annually* is called his gioss* income 

After fixed “ outgoings ” U q rates, taxes, &c ) have been 
deducted, the remainder is called his net* income 

C (i). The rates on a certom property^ assessed at Is lOd. ^ the 
pomd, amounted to £26, 5s 3d. what was the rateable value of the 
froperty? 

£26, 6jr. 3d = 525^^. 

« £ 

Now 1^ was paid on 1 

191 3 fi 

1^ ^ ^ 

2 

= £286, IQs Ans 


ArnmaZ, from Lati#anm«, a year C?ros8=thick, i e whole JTetssneat, x.e trimmed. 




140 


INCOME-TAX 


C (ii) A man^s g'toss income was ^65 40^ find his net income after 
'paying income-tax at tlie rate of 5A in the povmd 

or 240c2 , is reduced by tbe tax to 236<^ 

/. Each £\ g) os$ becomes 'net 

,*.^640. .. ;fi640 X iM* = -2-l;M = :£528. 16« Ant 

N B — ^Net mcome is obtained from gross by multiplying by the proper 
fraction the tax bemg expressed in pence per £1 


C (m) A rn/m's net income after deducting mcome4ax at ^d in the 
pound ts £819^ find his gross income 

£l, or 240c? , is reduced by the tax to 234c? 

& £ 

net results from 1 oas 

/• 1 


A 819 


1 V Sl-40_ 

^ ^ 234 ^ 

819 X |^* = 7 X 120 = J840 Ant. 


N,B — * Gross income is obtamed from net by multiplying by the improper 


traction 


240 


240— to 


, the tax bemg expressed m pence per £1 


D. Fractions 

D (i). Three-eighths of a certam mmibei is 174, find the number, 
•|- of the req^ number =174 


i 

8 


/, the whole, or 


— 1 74 
“ 3 

==•3^ X 8 = 464 Ans 


D (ii) What number exceeds its seventh part by 7^? 
By the question, 6 sevenths of the req<^ number = 78 
/. the whole, or 7 sevenths 


= 78 X = 91 Ans 


D (ui) What number is that the sum of whose fifth and 
parts ts 39 ? 

'I' + ^ of the req^ number = 39 

, =39 >j;^= 120.4>M 


* AO 

* * 40 
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D (iv) After paying J of the money in my jpurse to one person^ and 
then \ of what remain^ to another^ I had lOd. left How much 
money was there in my purse at fjjrstt 

To the first person I paid of my money, and then had left of it 
To the second person I then paid ^ of -I- == -|- of my money. 

/. altogether I paid away - 3 - + -^ = -f- of “^7 money, 

I had left at last of my money. 

a. 

Hence 6 ninths of the req^ sum = 10 
the whole, or 9 ninths,. . . = 10 X = 18d Ane 


D (v) The liquid in a cash filled ^ of the cash; after 24 gallons 
had heen drawn out the remaining liquid hlled -f- of the cash: how 
many gallons would the cash hold? 

gallons 

As of the cask contained 24 

^ 24 X ^ =63gra/, Ans, 


E. Time and Work. 


E (i) A man^ Ay alone could mow a field in 6 days; amthery By 
alone could mow it m 8 days, how long would they take together? 

N B — In questions of this class we first find the frctctxonal yart of the 
toorh done by each agent m a umt of time 

Here A mows and B of the field m 1 day. 

day 

together they mow ^ ^ of the field m 1 

•* 

/ ^ = 3f days Ans. 


E (ii) A cisiem can be filled from one tap in 24 minutes or be 
emptied by a valve in 44 minvles. If the eastern is empty and both tap 
arid valve are open, how long will it take to fill? 

The tap fills the valve empties of the cistern m 1 min. 

nun 

/. with both open, is filled in 1 

the whole, or .. . . 1 X 

= 52f min Ans. 
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TIME AND WORK 


E (m) A and B working together can mow 7 acres in 3 days, B 
and (7, 9 acies in 5 daysj A and (7, 8 acaes in 4 days How long 
would Ay B and C together take to mew 23 acies? 


acres acres acres 

A + B mow -J, B + C mow A + C mow 2 in 1 day, 

day 

by addition, 2 A + 2 B + 2 C mow y|- acres in 1 
/. A + B + C ^ 1 


A + B+0 


23 



= 23 X = 7^ days Am 


E (iv) A and B can do a p^ce of woik alone in and 16 days 
respectively , they work together for 3 days when A lea/oes, and 2 days 
later B is joined hy (7, after which the uoik is finish^ in 3 more 
iays. How long would 0 tale to do the woik alone? 

A does ^3 and B - 5 ^, of the work per day 

in the 3 days A works he does or of the work , 

and in the 8 days B works he does or of the work 

without Os help, - 4 + ^ = •4 work is done 

Hence C does ^ of the work in 3 days 

.% C could do the whole m 12 days Ans 


F. Time and Distance. 


The rate, or velocity, of a body which moves uniformly, is 
expressed by the distance it travels in some unit of time 

For instance, when we say that a tram is traveUmg at the rate of 80 
miles an hour, we mean that if it contmued to move on steadily for 1 
hour it would go 80 milea, if for four hours, it would go 4 times 30 
miles , if for i hour, it would go ^ of 80 noleB , and so on 

F ( 1 ) How rmny feet per second does a tody travel which moves 
uniformly at the rate of 60 miles an hour? 


In 60 X 60 secoTids 
... 1 second 


it goes 


miles 

50 

50 


feet feet 

60 X 1760 X3 

60 X 60 15 


= 73*^ ft psr sec Ans 


60X60 
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F (u). How many miles per hour correspond to 4,4, feet per seconds 


sec 

In 1 the distance is 44 
/.in 60 X 60 . . 44 X 60 X 60 = 


miles miles 

44 X 60 X 60 

3 X1760"='^^ Si 


30 rm per hour Ans 

N B — ^From the results marked thus * m Exs F (i) and (u) we see 
that the multipher ff converts m% per hr into ft per see , and con 
versely, the multipher ^ converts ft, per see into mt per hr 


F (ui) How long will a bicyclist whose rate is 12 miles an hour 
take to go 60 miles? 

miles hour 

12 IS the distance m 1 

60 ..... .... .. 1 X = 6 hours Am, 


F (iv) Two persons^ A and By start at the same time from places 
35 miles aparty A at the rate of 3 miles an hmry and B at the rate of 
4 miles an hour, and walk to meet each other, how long do they take? 

miles hoar 

3 + 4, or 7 IS the distance gained in 1 

35 .. . . lx 5 hours Ans 


F (v) A and B start at the same time from places 9 mihs 
aparty B at the rate of 6 mites an hour, and A following him at the 
rale of 8 mites an hour; at what time will A omrtoke B? 

rnSes hour 

8 — 6, or 2 is gained by A in 1 

9 1 X = 4i hours Ans, 

Z ' '■■■■■ ' " ■I" I I I 

N B — ^The resultsf in Exs (m), (iv) and (v) may be generalized • — 

(I) In the case of a smgle body moving uniformly, tvais = 

% e the number of units of length m the distance to be travelled, when 
divided by the rate {expressed %n terms of the same unit of lengCi and 
some umt of time)i gives the number of such wnits of ttme occupied. 

(U) When two bodies move in opposite direc- J _ distance 
tions, the tmie taken to gam a given distance { sum of rates “ 

(±il). When two bodies move m the same direc- J __ distance 
taon, the Time taken to gam a given distance { difference of rides 
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TIME AND DISTANCE. 


F (vi). How long mil a train 90 yards long, going at the rate of 
20 miles per hour, take to pass completely over a bridge 130 yards hng^ 

The traan begins to cross the bnd^ when 
the engine is a>t A, it has not completely 
crosed ’it until the gua/rd/a vom is over and 
the engine has reached B 

t e the engine must travel a distance = length of bridge + length of tram 

= 180 + 90 = 220 yds 



yds seconds 

But 20 X 1760 IS traversed by the engine in 60 X 60 

220 . . , 60 X 60 X — — 

20 X 1760 

== secs Ana 


P (vii) A tram, travelling at the rate of 40 miles an horn, whilst 
msude a tunnel, meets (mother tram of half its length, travelling at 60 
miles an howr, and passes it completely in 4 J second Find the length 
of the twinel, if the first Pram passes completely through it in 4 minutes 
37^ seconds 

In order to pass each other completely the engmes must separate by a 
distance = the sum of the lengths of the trams = 1 J tunes the length of 
the 1st tram , 

and the rate at which they separate = the sum of their rates =40 + 60 
= 100 mi per hour = 100 sec (See p 143 

\ m 4^ sec they separate by 100 x ~ X 4^ ft 

15 

the length of the ist train = 100 X ^ X 4i ~ 1^ ft = 440 ft. 

15 

Agam, m order to pass completely through the tunnel, the 1st tram 
must travel a distance = length of tunnel + its own length 

But m 1 sec it goes 40 x ^ feet 
15 

/ m 4 mm 37i secs, or 277i secs 40 x ?? x — = ^ 1^^ ft 

15 2 3 

Hence, the length of the tunnel =« — 2 3 ““ 4:40 X — 1 ^ ft 

= 440 X ^2? feet = i X i2^ miles = 3 Ana 

o 3 ■*—11^— 


To this section belong questions relating to the motion of the 
hands of a clock As the long hand makes a complete circuit of 
of the face in an hour it travels past 60 of th.e'^minute^^aces 
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marked on the dial in 1 hour, while the short hand travels past 
5 of these s^paoes only, 

/. the long hand gains 55 mmute-spaces in 1 hour, 
i e the difference of their rates is 55 minute-spaces per hour. 

F (vm) At what time between 4 and 5 o'clock are the hands of a 
watch pointing in the same direckmi? 

At 4 o’clock the long hand points to XIL, and 
the short hand to Ilfl , ^ e they are 20 minute- 
spaces apart 

So the long hand will overtake the short hand 
and they will point m the same direction when 
it has gained 20 mmute-spaces 

hour 

But the long hand gains 55 min -spaces m 1 

mfn, 

/ 20 mim-spaces ... 1 X ~ ^ — • 21 ^ 

55 66 *“ 



F (ix) At what time between 8 and 9 o'clock aie the hcmds pointing 
) opposite directions? 

They will pomt m opposite darectiona when 
the long hand is 30 mmutes-spaces behmd the 
short hand But at 8 o’clocds: the long hand is 
40 nun -spaces behind 

the long hand must gam 10 mm -spaces 
hour 
1 


min -spaces 

But it gams 65 m 



10 


1X^ = 


minutes 

10X60 


120 


65 


55 


— — nun. 


11 


Ans IC^ mm, past 8. 


F (x). At whad times between 5 and 6 o'clock a/re the hands oit rigid 
angles? 

The hands are at right angl^ when they are 15 minute-spaces apart, 
and this happens twice in the hour 

1st when the long hand is 15 nun -spaces hehvnA the short btynd 
2nd front o£ 

Now at 5 o’clock the hands are 26 rm-n -spaces apart 
Hence they will be at right angl^ Ist when the long hand baa gamed 
10 m m -spaces, and agam when it has gamed 40 Tim-n -spaces. 
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RACES, CHAINS. 


G. Races 

G (i). A cm heat B hy ^ yaids m 100 yards, and B can heat G 
1yy 5 yards vn 100 ya’ids hy what disdance would A heat G mile? 

yds 


A runs 

yds 

100 

while B runs 

But B 

100 

C 

/. B 

95 

c . . 

le A 

100 

c . . 

A . 

440 

, c .. 


96 


96 


361 

4 

361 440 . 

4 ^ 100 ■ 


3^1 

4 


397^8 

A can give C 440 — - 397-5^ = 


. 361 X 11 
10 


G (u) A cm give B 10 points in 50 at billiards, B can give 0 25 
m 100, and G can give D 60 in 500 how many points should A give 
B m 1000^ 



points 


points 

A scores 

50 

while B scores 

40 

But B 

100 

C 

75 

/. B . 

40 

0 

75X^ = 30 

And C 

500 

B 

460 

C . 

80 . 

B 


te A 

60 

B 

27 

A 

1000 

B 

27 X 20 = 640 


Hence A should give D 1000 — 540 = 460 Ans 


H. Chains 

H (1) If 3 oranges a/re worth 7 apples, and 9 apples are worth 5 
pears, md 2 pears me worth 15 stnai^ernes, and 80 strawberries cost 
6d , what IS the value of 4 doz manges^ 

1 o? ange is -worth of an apple 

“ ■g' of ■§• of a pear 
” "3 of 9* of of a strawberry 
= ^ of -I" of of of Si,penny 
*, 48 oranges are worth -J X X ^ X 48 pence, 

= Zbd = 2s lid Ans 
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XLiV. RATIO AND PROPORTION. 

E^tio. 

The ratio of one number to another, or of one quantity to 
another of like kind, is the relation which the first bears to the 
second with respect to magmtudey expressed by the number of 
times the first contains the second, or by the fraction which the 
first IS of the second 

For instance^ the ratio of 8 to 2 la expressed by the niimber 4, 
the ratio of 7 to 3 is expressed by the fraction 

the ratio of 3 cwts to 1 ton 2 cwts is expressed by the fraction 

The two numbers, or quantities, thus compared are called the 
terms of the ratio, the first being sometimes called the antecedeniy 
and the second the consequent 

A ratio IS mdicated by two dots, one over the other, placed 
between the terms, or by placmg the first term over the second 
with a bne between them. 

For instance, the ratio of 5s to 6s 6<f , thnsi, 5s ; 6®. 6d , or thus, 

6 ®. odim 

Note — The continuous notation 2:3:4 indicates three ratios, namely, 
the ratio of 2 to 3, of 3 to 4, and of 2 to 4. 

The terms of a ratio must always be of like kind. 

For instance, we can compare the magmtude of 3 cwts with that of 4 
tons, but we cannot compare the magmtude of 3 cwts with that of 4 intZes, 

A ratio whose first term is greater than its second is sometimes 
called a ratio of greater znegmlityj and a ratio whose first term is 
less than its second, a ratio of less inequality. 

Example i — Ea^ess in simpUsi form ike ratio £2, 5s : £S, 7s. 6d. 
si 

Thexatio = -| = ^==f • 2 = 3. 

^8 

Example ii. — kPTiat length tears to a mile the roMo 5:11/ 
of a mile = X 1760 yds. = 800 yds Ans. 

Example iii — If 4 te added to the numerator of the fraction 

what number must te added to the denominator in order that 
the value of the fi action may te unchanged? 

The new den^ must be greater than 16 -j- 4, or 20, m the ratio 
of 23 to 16 le the new den^^ is Al- of 20 = iJA = 28^ 

the req*^ number is 28^ — 23 = 6^ Ans. 
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PROPOBTION 


Proportion 

Four nmnbers, or quantities, are called proportionals whe n 
ratio oi to the second i^^equal to the lako of the th vri 

to the fowrth 

For instance, 8, 12, 14i and 21^ are proportionals, 

8 2 

for the ratio of 8 to 12, or 

12 3 

and the ratio of 14:a to 215 or = — = E also , 

21a» 21 3 


and thus the ratio of 8 (the £rst) to 12 (the second) is equal to the ratio 
of 148 (the third) to 218 (the fourth) 

Also, 98 , 78 8 tons, and 2 tons 10 cwts are proportionals, 

for the ratio of 98. to 78 6d , or ~ | , 

7^8 16 6 

and the ratio of 8 tons to 2 tons 10 cwts , or =- ^ also 

2^ tons 5 

The statement of the fact that two ratios are equal is called a 
^o^twriy and is often written thus — 

8 12 . 148 218 . (I) 

and read thus “8 %s to 12 as 148 w to 218 ” 
or written thus 8 12 = 148 . 218 (II) 


or thus . 


8 _ 148 
12 218 . 


(Ill) 


It follows from (III) that any two equal fractions form a pro- 
portion, which may be read in four ways 

For instance, as "I- = -J, 2 is to 8 as 4 is to 6, 

also as -^ = /, 4 is to 6 as 2 IS to 8, 

also as '2’ ~ '4 » /. 3 IS to 2 as 6 IB to 4 , 

also as = -I-* 6 IS to 4 as 3 IS to 2 

Smce the two terms of a latio must always be alike, it follows 
that the 1st and 2nd terms of a proportion must always be alike, 
and the 3rd and 4th terms also ahke 

For instance, 2 tons : 3 tons : 4 acres • 6 acres is a correct 

atatement, but 2 tons . 3 acres • : 4 tons : 6 acres is tnoorrect 


E xam ple iv — The jhst, thwd and fowrth terms of a ^proportion 
cure 7s , 8 and 12 , fmd the second term. 

The req^ quantity is greater than 78 in the ratio of 12 to 

% e the req^ quantity = ^ of Ta = 10^8 = 6d An». 
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Example v — Find a fourth jpropotiional to 25., 25. 6J., and 
1 yd. 2 ft 


The req^ quantity is greater^han 1-|- yds in the ratio of 2^5 to 

Le, the req^ quantity = -^ == 2 yds 3 ins. Ane. 

2 


Note — ^AU the Exercises on Chapter XTiT T , it should be noticed, con- 
sist in finding 2 i> fourth pro^ortumal to three given terms, and the “Frac- 
tional Factor” (see pages 134, 136) expresses the ratto %n whtcK the Zrd 
term must be vncreased or d%mvnAihedt to produce the req4 4th term. 


The first and fourth terms of a proportion are called the 
extremes; and the second and thvtd terms, the means. 

When the terms of a proportion are abstract numbers the pro- 
duct of the extremes is equal to the product of the means. 

For instance, m the proportion 3 : 5 ; : 16 : 26 
the product of the extremes is 3 X 26 = 75 
and the product of the means is 5 X 15 = 75 also. 

Three numbers are said to be in Continued Proportion 
when the ratio of the first to the second is equal to the ratio of 
the second to the third, 

and the second is called a mean proportional between the 
1st and 3rd. 

For instance, 4, 6, 9 are m contmued proportion, for 
and 6 is a mean proportional between 4 and 9 
Also 9 IS a third proportional to 4 and 6. 


Exa mple vi — Find a rnmn projgtyrticmal between 11 and 99. 
'Here 11 ’ the req^ number • : the req^ number: 99 
[But product of means = product of extremes.] 

Hence, the square of the req^ number = 11 X 99 

= 11 X 11 X 3X3 
= 33 X33 
the req^ number = 33 Ans 


Note — ^It IS shown m G-eometry that in similar figures (te figures 
which are of exactly the same shape though of different size) corresponding 
lines are proportionals 

For instance, if two triangles are of the same shape, and the longest 
side of the first is 5 times the length of the longest side of the second, 
then the shortest side of the first will also be 6 tvnies the length of the 
shortest siAe of the second, and so oa> 
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XLVI. PROPORTIONAL PARTS 

AND Partnership 

To divide a given number, or quantity, into parts proportional 
to given numbers , % e into parts wbicb shall be in given ratios, 
we proceed thus — 

Example i — Divide into two paits jpropoitional to 2 amd 6. 

As 2 + 5 = 7, and of ^21 = £S 
the req^ parts are £3x2 and £3x5, le £6 and £15 Ans 

Example u — Divide 376 into parts propoi twnal to 3, 8 and 14 
3 + 8 + 14 = 25, and of 376 = 16 
Hence the req^ parts are 16 X S , 15 X 8 and 15 X 14 

le 46, 120, and 210 Ans 


Example hi — Divide 3 cwts m the ratio 42 : 53 ; 17 . 

42 + 53 + 17 = 112 Hence the leq^ parts are 
of 3 cwts , * 5 ^^ of 3 cwts , and of 3 cwts 

01 , 1 mt 14 Ihs , 1 cwt 47 Ihs , and 51 lbs Am 

Note — In this, and succeeding Examples, in order to save space part 
of the “ worting” is omitted 


Example iv — A and B are partners in a lusiness, A^s capital is 
£1200 and jB’s is £950 Divide pofits amounting to £344 
fairly between them 

[Here we have to divide £844 into parts proportional to 1200 and 960 ] 
1200 + 950= 2150 

Hence A’s share of the profits is of £344 = £192 | 

and B’s of ;£344 = jei52 


From the above examples we obtain the following rule * — 

To divide a given quantity into parts proportional to 
given numbers . 

Add together the given numbers , divide the given quantity by the 
result, and multiply the quotient by each of the given numbers 
in succession 

N ote — It is generally best to merdy rndwcUe the abo'^^ division and 
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multiplication by signs, and not actually to perform them until any pos* 
Bible cancelling has been performed (See Ph:. m and Ex. iv ) 

Example v . — Divide £65, 2^# into j^arts ;pro;po7tional to 

X . 2 , 3 -10 . 12 , 

3 + 5 ^10 -30^30^30”’ 30' 

Hence the req*^ parts are 

^ of ,^65-j*g^; ^ of and ^ of ^£66-5^; 

ie, £21 ; £25, 4s , and £18, 18^ Ans. 


Example vi — Divide 2*18 into parts proportional to -8, 1*7, 
• 95 and 2 

•8 + 1-7 + -95 + 2 = 6*45. 

Hence the req^ parts are 

of 2-18; and of 2-18 
6-45 6-46 


6^16 ^5 


or, |^X2.18. ||§X2.18. ^X2-18; and ||§X 2-18. 


’ 646 


i,e. *32 ; *68 ; *38 ; and *8 Ans, 


We shall now give some examples of a rather more complex 
nature . — 

Example vii. — Divide £262 between A, B and so that foi ever^ 
£2 A receives B receives £5, and f(yr eveiy £3 B receives 
C receives £7. 

[Her^ m order to obtaon the contvrmout ratio of the shares, we take the 
luO M of 6 and 3, the two numbers which relate to R’s share and replace 
the given ratios by eqmvalent ones having this common numbesr, 15, 
instead of 5 and 3 respectively.] 

A"s share _ | ^ , B's share _ § _ 15. 

B’s share 5 15’ (7s share *” 7 “ 

As share B’s share . CPs share -6:15:35. 

[We now divide £252 into parts proportional to 6, 15 and 35 ] 

6 + 16+35 = 56. 

Hence the shares are of ^252, of ^252; -f-l of ;e262. 

%e £27, £67, 10s, £15'r, 10s Am 


^ IQ thirtieths 
31 thu txetJis 


12 

Si’ 


and so on. 
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EyAMP T.T; viii — Divide o£125 hetween B cmd C so that A my 
have four times as much as B, and C one^fom th of the mn of 
A^s and B^s sha/ie$ 

B’s share = -^ of A’s, and CPs share = -|- of A’s + of B^s, 

/. CPs share = of A’s + of As = 3 ^ of As 
Hence A's share . B’s C’s . A^s of A's 3 ^ of A’s 



/. the stales are ^ of ^6126, ^ of J126, ^ of ;fil26. 

te. ;fi80, £20, £25 Atu 

N B , — ^In questions on Partnership in which the capitals of the 
partners are employed for unequal intervals of time, we mhstir 
tutefor the given capitals their equivalents referred to the same 
unit of time. 

Example ix — A hegms to trade vMh a ca^gital of ^600. At the 
end of 4 months he takes a fan B, with a capital of £500. 
How must they divide the piojits^ £224, at the end of the 
year 7 

A has £600 employed for 12 months, 
which IS equivalent to £600 X 12 for 1 month. 

B has £500 employed for 8 months, 
which IS equivalent to £500 X 8 for 1 month 

Hence the profits must be divided in the ratio 
600 X 12 . 500 X 8 
%e in the ratio 7200 • 4000, &c 


Example x — Three men^ A, B and C7, toqether hvre the grasmg 
of a pastwe fm £50, 5s A puts on 70 sheep for 6 months^ 
B puts on 90 sheep for 5 months, and G pats on 45 sheep for 
3 months What sha/re of the nent should each pay? 


A must pay for the food of 70 
.A . 70 X 6 

B . 90 

B. 90x5 

C 46 

C 45 X 3 


sheep for 6 months 
1 month 

5 months 
1 month 

Z months 
1 month 


Hence we must divide £50, 5s into parts proportional to 
70 X6, 90 X 5, and 45X3, ze,to 420, 450, ind 135, &c 



PARTNERSHIP. 


163 


Example xi — A and B enter into partnership. A puts in £2000, 
but at the end of 3 months withdraws ^600 of this, and again 
at the end of 8 months ynthdraws ^300. At the end of the 
year B's shaie of profits : A^s : : 4 : 5. Find B's capital. 

A^s working capital is 

^2000 for 3 mo +£l&00 for 6 mo -{-£1200 for 4 mo, 
whick IS equivalent to (^£6000 4 * i>7600 + ^^4800) for 1 month. 

= ^18300 for 1 month = ^1526 for a year. 

Hence, as B’s share of profits is -f- of A’s, 

B^s capital is of ^£1625 = £1220_J^ 

Exam ple xii — A and B are partners, with capitals in the ratio 
4 : 6. After 3 months they withdraw ^ and of their capitals 
respectively, and 4 months later B again withdraws ^ of his 
original capitcd Haw must the profits, which at the md of the 
year amount to ^581, he divided? 

A's capital is proportional to £4: for 3 mo. + ^ of for 9 mo. 

^ £12 for 1 month = £ - ^^ for 1 month. 

B’s capital is proportional to 

£6 for 3 mo + -|^ of ^6 for 4 mo. + ^ of .£6 for 5 mo 
= £16 4 - for 1 month = £^~ - for 1 month 

Hence the profits must be divided m the ratio I ^ 3 - ^ > &c. 

'Ryaatpt.t^ xiii — Volumes proportional to the numbers 3, 4 and 7 
of three different mbstances are mingled together The weights 
of equal volumes of the substances are as 6:2:6 respechvdy. 
Find the weight of the amornit of ihe Zrd substance contained in 
62 lbs. of the mwMre. 

The weight of 1 volume* of llie 1 st is proportional to 6 


3 volumes . .16 

1 volume , - 2 nd 2 

. . 4 volumes 8 

1 volume 3rd . . . . 6 

7 volumes . ... 42 

Now 15 + 84-42 = 65. 

1T)b 


/, weight of 3rd substance in mixture = of 52 = 33 y lbs Ans 

* It IS immatef^l to the reasoning what this particular “volume” is— whether pint, 
cubic foot, &c —so irtncr as by “ 1 Tolniue” we always indicate the same brdk. 

C838) 


X. 
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XLVII. AREAS. 

RECTANaXJLART SURFACES 

A rectangle is a four-sided plane figure whose angles are 

right angles. 

Its opposite sides are equal, and parallel ” 

The length and breadth of a rectangle are called 
its d/imensions *— — ■ 

A square is a four-sided, right-angled plane figure whose 
sides axe all equal 

Thus a square is one special kmd of rectangle 
]^ctangles, other than squares, are sometimes called oblongs 

The perimeter of a plane fimre is the measure round it, 

1 6 . the sum of the lengths of its sides 

For instance, the perimeter of a rectangle 6 inches long and 4 inches 
wide IS 6 -t- 4 + 6 + 4 or 18, inches 

The area of a plane figure is the amount of surface enclosed 
withm its boundary 

The English units of measurement for areas are 
the square inch, square foot, &o (See page 30 ) 

A square vnoh of surface is an amount of sur- 
face equal to that enclosed within the boundary 
of a square each side of which is one znch long 

AT B — ^As figures of the same size are not 
necessarily of the same sTiape, it follows that a 

surface winch has an area of one square inch (or 1 

foot, &o ) %s <ru>t necessarily in shape a square 

Eor instance, the accompanying figure evidently has an aiea of one 
square %noh, for by dividing ^ 

It along the dotted Ime the j 

two parts would together | 

exactly cover the mch square : 

represented above | 

Thus a surface an inch 

square la square m shc^e, but a surface whose area is a square inch 
may be of amy shape 

Bo also a surface 3 feet square is in shape a square, whose sides are 
each S feet long, and its area is (as wv' know from page 30) 9 square feet, 
but a surface 3 square feet m area may be of any shape 

We shall now show how the area of any rectangular* sur- 
face is calculated 


*Ttie measurement ol the surfaces of triangles, circles, <fcc , and of figures of irregular 
tliape belongs to Mensuration and Tngouometzy 
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Case l. When the dimensions are eaypressed ly integers. 

If we take (for example) six squares, each haying sides om vnch 
long, and place them together Irfius — 



they form a rectangle 3 inches long and 2 inches wide 

a rectangle 3 inches long and 2 inches wide has an area of 
3x2, or 6, square inches. 

In the same way we might show that the area of a rectangle say, 5 /«t 
long and 4tfeet wide, is 5x4 square feet And so on 

Case II When the dimenszom are eoygressed by fractions. 

If we take (for example) 15 little rectangles, each half an inch 
long and one^thvrd of an inch wide, and arrange them thus — 
they form a larger rectangle 5 
thirds of an inch long and 3 halves 
of an inch wide. 

Kow it IS evident from the 
diagram that one square inch 
contains 6, while the larger rect- 
angle contams 15, of the small 
redangles 

Thus the area of the larger 
rectangle is ^ of the area of 
the square inch, 

tea rectangle ^ of an inch long 
and ^ of an inch wide has an aiea of ■§• x f-, or square inches. 
In the isSEme way we might show that the area of a rectangle, say, 
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Si fiet (U 7 half -feet) long and 2f feet {i e 18 jifths of a foot) wide.^ 

3i X s^wx.refeet And so on ^ / ub,j8 

Hence the following rule — 

To find the area of a rectangular surface : — 

Multiply the number (whole or fiactional) of inches (or feet, 
&c,) in the length by the number of inches (or feet, &c) 
in the breadth, and the i esult is the number of square vndtc 
(or square feet, <fec ) in the area. 

The above rule is often represented shortly by the formula,— 
length X breadth = area (I) 

Or, conversely, breadth = area -f- length 'i 

and length == area -r* breadth / ^ ^ 

N^B , — The shortened form (I) must not be misunderstood Areas 

form no exception to the rule that the multiplier can never be conwefe 
(see page 40) (I) is merely an abbreviated statement, and should be 

understood to mean that if we multiply the number (abstract) of unite 
m the length by the number of the savrte kind of units in the breadth, 
we obtam (as was shown in the diagrams) the number of corresponding 
square units m the area 

We do not multiply “feet” by “feet” to obtam “square feet”, hut 
rvwmber (of feet) by wrniber (of feet) to obtain mtmber (of square feet) 

This may strike the student at first as “ a distmction without a differ 
ence” , but a little consideration will convince huri that it is not so 
(In answer to the question “K a man earn a shiUmg an hour whst 
will 3 men earn m 4 hours we do not multiply 3 Tnen by 4 hours to 
obtain the result, 12 shUlxngs * ) 

It IS very important to notice that tbe length and breadth 
must both be expressed in terms of tbe same unit of length 
before we mtdtiply tbeir numbers together 

For instance, if a rectangle is 8 feet long and 2 vnohes "wide, its area it 
neither 6 sq feet nor 6 sq inches 

Hxahple i — Find the area of a rectangle ^ ft Z in long a/nd 
ft 4: in broad 

Length = 4^ feet , and breadth = 2^ feet 
area — 4^ X 2^, sq feet = 9-^ sq ft = I gy. yd 132 sg m Ans 

Example u. — Fmd the wrea of a rectmgulai field 33 ya/tds wide 
a/nd 15 chams long 

16 chains ^15 X 22 yards 

Hence, by (I), area 15 x 22 x 33, sq yds = X acres 

^ 4840 

a= 2-J ac. 3= 2 ac 1 TO Ans » 
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Example ui — Find the length of a floor* lb ft wide^ the area of 
which IS 30 sg yds 5 sg ft 

Area = 30 sq yds 5 sq ft»= 275 sq feet\ Tndth = 16/if. 
Hence, by (II), length = feet = ^ ft = 18/4 in Ans 


Example iv — If the jprice is 3d per sguare foot, what length must 
he cut off a mnerinch hoaid that fhe value of the piece cut off 
may he eixp&nce7 

For we obtain an area of 2 sq ft = 2 X 144 sq inches^ 
and the vndth of the board is 9 inches. 

/*, by (II), the length = - inches = 32in ft Q in Ans. 


Example t — A roll of matkng which is 40 yards long would just 
cover a floor 20 ft. long and 13 ft wide. Find the width of 
the matting. 

[As the matting would just cover the floor, the area of the mattmg is 
the same as that of the floor ] 

Area of matting = 20 X 13 sq feet, length of it = 40 X 3 feet ; 
(ll)j width of lotting = feet = 2 / 8 in. Am. 


Example vi — How many tickets, each 2\ in long and 1^ in wide, 
could he cut from a sheet of caidhoard 16 -^ in long and 13 ^ 
in. wide? 

[This IS merely an example of Oomp Division, Class II (see p 46), 
i.e. we have to &id how many of the smaller areas are contained in the 
larger 3 

Area of card = 1 6^ X 13^ sq.m , area of a ticket= 2:J X 1-|- sq. in.; 


the req^ number 


i4xI3-|- 

sixii 


33 X 27 X 2 
9X3 


66 Ans 


Example vii. — How many bricks measuring 9 in hy 4: in. would 
pave a kitchen measuring 13 ft. hy 15 / / 

Area of floor =18x16 sq ft , area of face of a brick = -I- x *3 eg ft 

the req*^ number = — = 18 X 60 = 1080 Am. 

|xi 


UnlesB^e contrary is stated, vOlfioors are supposed to be rsotaTiguliir 
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'F.yatvtp t.tc vHi — How 'many yaids of diugget 3 ft 3 zn wide mil 
cove 7 aflooi ft long by 15/i^ wide'^ 

1st Method (that of" Example vi ) 

[Here a of drugget is a rectangle 3 ft long hy 3^ ft mde, and 

we have to find 7iow many such rectangles are contained in the area of 
the floor ] 

Area of floor = 21 X 16 sq ft , area of a “yard” = 3 X 3-^ sq ft 

/. the number of such “yards” req^ = — =30 Ans 

3 X3f 

^nd Method (that of Example v ) 

Area of drugget = 21 X 16 feet^ width of drugget = 3-^ feet, 

b 7 (II), length of drugget = feet = 90 ft = 30 gds Ans 

'F.yAT^fP T.TT. IX — Find the cost of cazpet, ^ yard wide, at 3s 3d per 
yard foi a floor 1 8 /if 9 m long and W ft 3 in wide 

[f yard = 2^ feet, and adopting, as preferable, the 1st method of 
“BVir- vui, we regard a “yard” of carpet as a rectangle 3 ft long by 
ft wide] 

Area of floor = isf- X II 4 sq ft , aiea of a “yard” = 3 X 2 - 5 - sq ft 

the number of “yards” req<^ = 

, 3 X 2i 

Hence the cost = 3-|- X = £b, 9s Ans 

Mote — Such questions as this are not of a veiy practical nature, for 
allowance has to he made, m most cases, for waste m matching the pat- 
tern, &c 

Example x — Find the cost of staining a maigin 2 ft wide all 
'lovmd a floor 2\ ft long and 13 ft wide, at 3d per sg yard. 

1st Method 

Area of margin = Area of floor — area of unstained portion 

= 21 X 16, sq ft —17 X 12, sq ft 

= 336 sq ft — 204 sq ft 

= 132 sq ft 

_132 , 

= _ sq^ yds 

*. cost = 6 X = 88 c? 

y 

= 7s 4(3? Ans 


2ift 



O 
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2iid Method 

[Dividing the margin m the way shown in the diagram, we see that it 
consists of two equal rectangles each 19 ft long by 2 ft wide + two other 
equal rectangles each 14 ft lon^by 2 ft wide ] 


Area of margin 

= twice (19 X 2 + 14 X 2) sq ft 
= 4 X (19 + 14) sq ft 
= 4 X 33, sq ft 

= sq yds 

.*. cost = 6 X ^ 

= *75 4c7 Ans 



Example xi — If the wlue of maihng 2 ft S tn wide, alls 
pel yard, which covers a dooi ft wide is £3, Ms 8d, how 
long is the floor? 

[This question is one of a class converse to that of Ex ix. We conse- 
quently rev&rse the order of the operations ] 


As £3, 145 8d = 74^5 , and l5 9c7 = 1|5 

/. the Tmmher of yards of matting used = 

And the area of a ^‘yard^' of it = 3 X 2-J> sq ft 

[But the area of a “yard” multiphed by the number of yards = the 
area of the mattmg, le of the floor ] 

sq ft 

Hence, area of floor = 3 X 2:|^ X = 9 X 32 sq ft 

by (II), length of floor = - feet = 18 feet Ans 

Note — In this and the precedmg examples we have adopted the 
1st method of Ex vm , m preference to the 2nd method, as being more 
general m its apphcation, %t the number of equal small rectangles 
(whether slabs of stone, sheets of paper, or “yards” of carpet) which will 
cover a larger rectangle is found hy dividing the area of the larger hy the 
area of one of the sTnaUer rectangles expressed tn terms of the saTne unit 



Walls of a Room 

In an ordinary room the walls consist of two equal rectangles 
which form the sides, and two other equal rectangles which fonn 
the ends 

Now if we^uppose these four rectangles to he opened out so 
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as to form one long rectangle, as shown in the diagram, it is 




r 


atde 

end. 

hide 

end 


evident that the area of the walls = area of this long rectangle 
= (length + breadth + length + breadth) x height, of room 
= twice (length + breadth) x height 

le area of walls = perimeter of floor x height of room 

Exa 3MPLE xn — Find the area of the walls of a room ft long, 
ft hoad, and 12 high 
Area of walls = perimeter X height 

= twice (1 8 + 1 5) X- 1 2, sq ft 
= 2 X 33 X 1 2, sq ft = 792 sq ft Ans 


Example xiiu — How many yaids of paper 2 ft wide would jusi 
cover the walls of a room 22 ft long, 17 ft wide, and lift high 9 

Area of walls = perimeter X height = 2 X (2 2 + 1 *7) X 1 1, sq ft 

= 2 X 39 X 11, sq ft 
Area of a “yard” of paper = 3 X 2, sq ft 

the number of yards req^ = - = 143 Ans 


Example xiv — Find the cost of paper 27 inches wide, atl\d per 
yard, sufficient to just cover the walls of a loom 17 ft long, 
14 ft 6 in wide, and 12 ft 4: in high 

Area of walls = peruneter X height = 2X(17 + 14^)X1 2^f sq ft 

= 2 X 3 1^ X 1 2^9 sq feet 
Area of a “yard” of paper = 3 X 2-^ sq feet 


the number of yards req<^ 

^ , ,^,^28X37 

Hence the cost = 1 J X — 


_ 2 X 31-|- X 12^ _ 28 X 37 
3X2i 9 

= 172|d? = 14^ 4:%d Ans 


Note — the dimensiozis of doors, windows, &c , are given, we subtract 
their areas from the total area of the walls m order to obtain the area to 
be covered with paper It should, however, be observed that the results 
obtained are of httie practical value, masmuch as no allowanoe is made 
for waste m cutting, or in matching the pattern on, the pSper. Moreover, 
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wall-paper is not sold by the yard but by the piece”, usually 12 jaxds 
long and 21 inches wide, so that an exact number of “pieces” must always 
be bought, eg li & fraction over 13 pieces was wanted, 14 complete pieces 
at least must be bought The^oUowmg is a moje practtcal q^uestion. 

Example xv — Find the cost of ;pajpei 21 m. vndey at l5 %d per 
piece of \2 yaids, f&i the walls of a loom 18 ft Q in long^ 
ft ^ in wide^ and W ft 3 in high, supposing that the 
amount of papeo saved from windows, &c , together uith two 
complete extra ^^pieces'\ is a sufficient allowance for waste 

Area of walls = 2 X (1 8;| + 1 6|) X 1 l-J sq ft =2X35 X-^, sq ft. 

Area of a “piece” of paper = (12 X 3) X sq ft = 3 X 21, sq ft 

/. Dumber of pieces which ^ _ 2 x 35 X __ ^ 
would ]ust cover the walls ) — 3"x21 

Hence number of pieces to be bought = 18 + 2 = 15. 

/. Cost = 1J5 X 15 = £l, 2s 6d Ans 


Exaimple xvi — ^ow many square feet of sheet-lead would Ime an 
open tank measuring inside 4 ft in length, Z ft ^ in. in width, 
and \ ft 10 in in depth f 
Area of sides and ends = perimeter X depth 

= 2 X (4 + 3J) X l-g-, sq feet = 2 X 7^ X 1-g-, sq. ft 
area of bottom = 4 X 3^, sq. ft. 

total area of lead req^ = 2 X 7-1- X 1-|- + 4 X 3-|- = 41-|- sq. ft Ans 

Example xvii — The cost of lining an open q octangular reservoir 
25 yaids long and 5 ft 0 in, deep, with tiles six inches square, 
at Is, 6d, pet dozen, was .£67,. 185 Od Find the width of 
the reservoir. 

£67, IBs 6d ^2717 sixpences, 6d ^Zsixpencesi 

271 7 

number of dozens of tiles used = — — 

9717 ^ -I 

no of tiles used = — X 12 = 2717 X 4. But area of a tile is 4 sq ft 
3 ^ 

/* the total area covered with tiles = -|-x2717X4 = 27l7 sq ft 

But area of the two sides of reservoir = 75X5^X2 = 825 sq. ft 

area of the ends + area of bottom = 2717 — 825 = 1892 sq. ft 

%,e the width X 5^ X 2 + the width X75 = 1892 sq ft. 

or, the width X (11 + 76) = 1892 sq ft 

the undtk = ft. = 22 ft Ans, 
86 ’ " ' 
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XLVIIL VOLUMES. 

Eegtangulaf Solids 

A rectangular solid is a body bounded by svx, rectangular 
surfaces 

These are called its faces 

Its opposite pairs of faces are 
equal and parallel 

It has three dimensions^ namely, 
length, hreadtk ( or mdth ), and 
thiokness (or height) 

A cube IS a body bounded by szz equal square surfaces 

Thus a cube is one special kind of rectangular solid Rectangular 
solids, other than cubes, are sometimes called reotangvZar parallelepipeds 

The volume, or capacity, or content, of a body is the amount 
of sjpace enclosed within its bounding sui faces 

The English units of measurement for volumes are the cubic inch, 
cubic foot, &c (See pages 30, 31 ) 

A cubic inch of volume is an amount of space equal to that enclosed by 
the faces of a cube, each edge of which is one inch long 

We shall now show how the volume of a rectangular solid 
is calculated 

If we take (for example) 24 cubes each having edges one foot 
long, and arrange them thus — 



N 


they form a rectangular sohd 4 feet long, 3 feet wide and 
2 feet thick for there are evidently three rows of four mihes 
in the upper layer, and the same number in the lower layer 
/, the volume of a rectangular solid, 4 feet long, 3 feet wide and 
2 feet thick, is 4x3x2, or 24, auUc feet 

In the same way we might show that the volume of a rectangular solid, 
say, 7 inches long, 5 imches wide and 3 vnches thick, is 7 X*T5 X 3 cub in 
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Also, by a method similar to that exemphfied for areas, we inig’ht show 
that the volume of a rectangular sohd, say, %n long, % in wide and ^ in. 
thick, is J X -I X f cub %n And so on 

Hence the following rule — 

To obtain the number of cubic inches (or feet, &c.) in th e 
volume of a rectangular solid* 


Find the continued product of the numbers (integral or 
fractional) w-hich measure its length, breadth and 
height (or thickness), in inches (or feet, &c ) , the result is 
the number of cubic inches (or cub ft ,&c.) m its volume. 


This rule is often expressed shortly by the formula — 
length X breadth x height = volume 1 
or, area of a face x 3 rd dimension* = volume J 

Hen«, con™,..lr, length _ 

or, 3 rd dimension = — — 
area of a face 


r 


(!)• 

•(H). 


Note — ^Eor the sense m which the words volume, length, &c , are used 
in these formulae, see note on page 156 

It is very important to observe that the length, breadth, and 
height must all be expressed in terms of the same unit. 


Example 1 . — Find the volume of a rectangular solid b ft Z in 
long, 4: ft 8 in unde and 3 ft. 6 in thick 

The volume = 5-^ X 4-|- X 3^, cub ft = cub ft = 85^ cub ft 

= 3 cub yd 4 ft 1296 in Ans. 


Example u — A beam 24 feet long and 9 inches unde contains 
1 1 -^ cubic feet of timber; how thick ts the beam? 

By (II), the thickness of beam = — ft = ■f' ft. = 7'^ in. Ans 

24 X I 

Example iu — A uniform iron bar, \ of a sg in in section, t 
contains a cubic foot of metal how long is %t? 

1 728 1728 X 4 

By (II), length = ■ " inches = \ ft. Ans. 


* %.e the dune^ion not involved in the ares of the particulax face considered, 
f 1 e the /ace, to which the length of the bar is perpendicular, is $ sq in hi area. 
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Example iv — How many hiohs each 9 %n long^ 4:\ in wide and 
3 in thick, would (mahng no alloivance for moi tar) he reqmed 
for a wall 17 yaids long, ^ ^ m high and 13 ^ in thick? 

Volume of wall = 51 X 6-|- X , cubic feet 


Volume of a brick = X -f- X > cubic feet 

sixe^x-^ 

number of bricks req* = . n ■■■! , ■ipi.i = 5304 Ans. 


xf xi 


Example v — How man/y gallons of watei will a ta/nk 5 feet long, 
2 ft 6 Tilde and 3 ft deep hold ^ 

[Bemembenng that “a jpfint of water weighs a pound and a quarter'*, 
t e that a gallon of water weighs 10 lbs , and that a cuhio foot of water 
weigTis 1000 ozs , we proceed thus — J 

Content of tank = 5 X 2-^ X 3, cub feet 

\ weight of water it will hold = 5 X ■§• X 3 X 1000, ozs 

== 5 X f X 3 X lbs 

/. the quantity of watei = 5 X -|- X 3 X ^ X gallom 
= 234-|- gallons Ans 


Example vi — To what depth would 25 gallons of watei fill a tank 
feet long and 2 ft S in wide? 

As a gallon of water weighs 10 lbs , i e 160 ozs 
.•* the volume of a gallon of water is of a cubic foot 

the volume of 26 gallons is X 26, cub ft = 4 cub ft 


Hence, by (II), depth : 


lox: 


feet == ft =i in A ns 


Exam ple vii — How many cubic feet of brichwork are thei e in a 
wall 10 feet high and 18 inches thick, surromiding a rectangu- 
lar plot which measures outside the wall, 36 feet in length and 
28 feet in breadth? 

[From the accoznpaxxymg ground-plan it is evident that two lengths of 
wall each 34^ ft long 4- two lengtl^ each 26^ ft long, jvould surround 
the plot Hence — ] 
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Number of cubic ft of brickwork 
= total length of wall X tliickness X height 
= tvyicQ (34-^ 4- 26-^) X 1-|- X 10, cub, ft 
= 2 X 61 X -f X 10, cub ft 
= 1830cM^^y^ Ans 

Example Tiii . — How many cubic feet of wood are there in a hox^ 
with hd^ 4 feet long^ 3 feet wide and 2 feet high, the hoard 
of which it is made being 1-|- in thick? 

method. 

[Here we find the tntemal dimensions of the box by subtractmg twnx 
the thickness of the wood from each of the given exterTwl dimensions, then] 

Volume of wood = vol of box, outside measure — vol inside measure, 
= 4 X 3 X 2, cub ft — 3|- X 2|- X l-f-j cub ft 
= 24 cub, ft — 1 cub ft. = ctib ft Ans. 

2nd method 

[Here we dissect the box m the way shown in the diagram, and find 
the volume of lid, side and end as separate pieces ] 



Vol of lid and bottom = twice (area of lid) X (thickness of wood) 

= twice (4 X 3) X cub ft, 

Vol of the two Sides = twice (area of side) X (tkickTiess of wood) 
= twice (4 X 1-f) X cub ft. 

Vol of the two ends = twice (area of end) X (thickness of wood) 
=5 twice (2^ X 1^) X cub ft 

o*. total Tol of wood = f'X(4x3 + 4Xl-J + 2jx 1^), cub ft 
= -4X(12 4- 7 + 

s= ^ X 23^> cub ft = 6^ cub. ft Ans 
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XLIX. DUODECIMALS. 

In the calculation of rectangulat areas and volumes, builders, 
glaziers, &c , use a duodect'mal* method 

A foot, whether of length, area, or volume, is divided into 12 
equal parts called primes, a pnme mto 12 equal parts called 
seconds, a second into 12 equal parts called thirds, and so on. 

A Ivmar prime = ^ of d^foot (ze i inch), 
a linear second == ^ of a jprime = of a foot, or ft ^ 

a linear third = ^ of a second = of a // , or g ft ^ 
and so on 

A sujpeftjicial prime = of a square foot (i e 12 $q in ), 

a superficial second = ^ fl yOr sq ft {le i sq in ), 

a superficial third = of a square foot, or sq foot, 

and so on. 

A cubic prime = of a cubic foot {i e 144 cub ins ), 
a cubic second = b^cu ft, or fi {le 12 cum ), 

a cubic third = 1 tVs ^ of sicu ft (le i cu in ), 

and so on 

The notation commonly used,t whether for length, area, or 
volume, IS the following — 

primes are indicated thus, ' , seconds, thus, " j thirds, thus, 

fourths, thus, , fifths, thus, , and so on 

For instance, the length, 3 ft 4' 6" , 

the area, 5 sq ft 7' 8" 9"' , 
the volume, 8 cub ft 2' 0" 4"' 

Example l — Express the length 3 yds 2ft in duodecimals 

-f m = ^ of a prime = -§■ X 12, seconds = 4^^' 

Hence 3 yds 2 ft 7-|- in ft 7' 4" 6'^' Ans 


* Latin, duodecim, twelve 

t Sometimes, however, the words **feet'\ '‘tncTies*’ and parts** are used eg 3 ft 
5 in 6 pts for S ft 6 prunes 6 seconds Sometimes also ifoot is mdica^d thus, , and 
then 1 tnch is vmtten thus, 1" 
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Example ii. — Express in duodeamals 5 sq ft 27^ sq. in. 

[As aq %n are superficial {%e surface) seconds we reduce sq in to 
primes by dzmdtng by 12 Hfmce ] 

6 sq ft 271 sq in = 6 sq. ft. 2' = 5 sq ft 2;.Z".9"'Ane 


Example ui — Reduce 7 ciA ft 635-j cub in to duodecimals. 

[As cuK in arejc5ubic thirds, we reduce cub in to cub seconds by 
dividing by 12, and then cub atcon^ to cw5 by again dividing by 

12. Hence ] 

7 cub ft 63&J cub m. = 7 cub. ft 52" 11^"' 

= 7 cub ft 4' 4" 11-^'" 

= 7ou6fl 4' 4" 11'" 3" Ans. 


Example iv — Euless 8 ft 5'. 10" mi yards, feet and inches. 

8 ft 6' 10"= 2 yds 2 ft 6-^ in = 2 yds. 2 ft in Ans 


Example v — Reduce 13 sg’ ft. T 4" 8"' to sq. ft and sq in. 

[As surface aeconda are aq in we reduce surface frimea to sq. in by 
multiplying by 12. Hence ] 

13 sq ft, 7' 4" 8'"= 13 sq ft 883^ sq in = 1 3 yif. 88^ in Ana 


Example yi — Express 17 cuh ft 6^10" 5"'. 3^^ 9^m cuh ft 
and in, 

[As cubic thirds are cub in, we reduce cub aeconda to cub in by multi- 
plying by 12 , cub prvmea to lyvth vn, by multiplying by 144 , cub fourtlu 
.to <m& in by dividing by 12, &c Hence ] 

17 cub. ft 6', 10". 5'". 31 ^, 9^ 



— 17 cub ft 989.^A^"' =17 cub ft m. Ana 


N.B — To multiply^ or divide, by 12, in Duodecimals, we have 
merely to shift cdl the figures one place to the left, or right, respec- 
tively (just as in Dedmak we multiply or divide by 10) 

For instance, (3 ft 7' 5") — 12 = 3' 7". S'"; 
and (S'. 8'^ 4"') X 60 = (5 ft. 3' 4") x 6 = 28 ft 5' 8". 
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Areas 

We shall now show how, when the dimensions of a rectangle 
are expressed in duodecimals, its s.rea may be conveniently found 
The method depends upon the following considerations — 

(I) As a is ^3^ of a foot^ a second is of a foot^ &c, 

whether the foot he linear or mpeifiaal, it follows that — ’ 

Linear x feet give area in superficial primes 



tg ^ rect 5" by 2' has area x or xf sq ft = 10"' 
linear thirds x primes give area in superficial fourths , 

e Sf a reot 6'" by 2' has area x or sq ft = 10^'^. 
and so on 

Similarly, Imear jprimes, seconds, thirds, &c, multiphed by 
seconds, give area in superficial thirds, fourths, fifths, &c , 
respectively. And so on 

The above results are summarized in the statement that in 
Duodecimals — 

The order of a product is the sum of the orders of the factors 
eg secoThds X thirds fifths 

(11) The area of any rectangle = the swm of the areas of all 
the rectangles into which it is divided 

Eor instance, the area of a rect- 
angle 3 ft 6' long by 2 ft wide 
= area of rect 3 ft by 2 ft (i) ^ 

4- area of rect 5' by 2 ft (n) 



* 1 a /mjji&er of linear pnmes multiplied by a number of linear fec^ gives tlie number 
of enperfLoial primes in the area of a rectan^e of those dimensions See note on p 156 
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Example vii — Fwd the area of 
2 ft wide. 

We set 2, the rnimber of feft in 
the width, tinder 3, the number of 
feet m the length, and then, begm- 
Tttng on the right, we proceed as in 
compound mtilt*^ 

It follows, from (i) and (n) above, 
that the result thus obtained is the 
area of the rectangle m superficial 
feet, primes, and seconds 


a rectangle 3 ft 5'. 4"' long and 


ft ' " 

3.6 4 

2 

6 . 10 . a 

Atis, 6 sq ft 10'. a". 


Example viu — Find the area of a rectangle 7 ft 3' 4" hy 2'. 


We set 2, the No of x^rv/nea m the 
width, under 3, the No of •primes m 
the length, and then, multiplying as 
before, we set ecwsA partial resvlt 
one place to the right of the 
column from wh%ch %t %s ohtaxned , 
for by (l), when we multiply a num- 
ber of linear seconds by a number 
of hnear prvmes we obtaan area m 
superficial thirds ^ and so on. 


ft ' " 

7.3.4. 

2 

14 . 6 , 8 

Avis 1 sq ft. 2'. 6". 8'^ 


Example ix — F^nd the area of a rectangle 6 ft 2' long and 4 ft 
S' wide. 


Settmg 4 ft 3 'under 6 ft 2' we 
first multiply by 4 in the manner 
shown in Ex vu, then by 3 in the 
manner shown m Ex vm PmaUy 
we add these results 

Note — The accompanymg dia- 
gram illustrates the above process 

Here each of the larger squares 
represents a square foot , 



ft 

6 

4 

/ /■/ 

2 . 

3 

(n) 

20 

. 8 

(iv) 


16 . 6 


21 

11.6 

Ans 

21 sq ft 11'. 6". 


(0 

(oii) 


each very thin rectangle^ a tu- 
perfioial prime ( ^ e. 12 sq in., or 
a rect 1 ft long and 1 ' wide) ; 

each very hitle square^ a super- 
ficial second e. a sq m.) 

And rectangle abed = rectangles 
efhd-^ ahfe •\‘fgck + hbgf 
(i) (u) (m) (iv) 

= 8' +20sqft + 6" -I- 16' 

= 21 sq ft 11' 6" as above. 
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Example x — Fvnd the auaof a lectangle the dtmeimons of which 
are 3 yds 2 ft 5' 9'' and 5 yds 1 ft T 6''. 


lit ste^ (Multiply by 11 ) 

6 X 11 = 66, set down 6", 
carry 5 

7 X 11 = 77,77+5 = 82, set 
down 10', carry 6 

16 X 11 = 176,176 + d = 181 

$nd, step (Multiply by 5 ) 

6 X 6 = 30 , set down 6"'* 
cany 0 

7 X 6 = 35, 86 +J^ = 87, set 
down carry S 

16 X 5 = 80, 80 + 5 = 83, set 
down 11', and carry 6, %e s 


ft ' " IT 

16 7 6 

115 9 

181 10 6 

6 11 1 6 

1 0 6 7.6 

189 . 10 1 1 6 

Atis 189 sq ft 10' 1" 1"' 6^ ^ 
6 m tbe column beaded ft» 


3rd step (Multiply by 9 ) 

6x9 = 54, set down 6^^ carry 4 
7 X 9 = 63, 63 + 4 = 67, set down 7'", carry 5 

16 X 9 = 144, 144 + 5 = 149, set down 6", and carry 12', t e 1 sg ft, 
4th step Add tbe results, as m Comp Add*^ 


Fete — ^We may extend tbe duodecimal arrangement to tbe left of tbe 
column beaded ^*feet ”, should tbe number of feet in tbe given dimensions 
be mconveniently large Tben tbe two next columns on tbe left of the 
feet ” column would contain dozens and gross of feet, respectively 
For instance, to find hy the duodecimal method, tbe area measuring 
17 yards 2 ft 6 m by 16 yards 1 ft 4 m , we might proceed thus — 



gross 

doz 

ft 

• 

u 

17 yds 2 ft 6 m 


4 . 

6 

. 6 


= 63 ft 6 m = 4 doz 5 ft 6' 


4 

1 

3 


16 yds 1 ft 3 m 

17 

. 10 

0 



= 49 ft 3 m = 4 doz 1 ft 3' 


4 . 

5 

6 


Now, when we multiply by 4 dozens of 



1 

1 

4 

6 

feet, we set each partial result one step to 

17 

15 

6 

10 

6 


the left of tbe column treated, &c 

Am 2634 sq ft 10' 6" 


Volumes 

In tlie same way as for areas it may be shown that for volumes 

(I) The order of a product is the sum of the ordei s of the factors 

For instance, a reef^ sohd one face of which is 5 superficial primes m 
area and its 3rd dimension 2 linear seconds, has volume X 
=tHs- ft =10 cubic thirds 

(II) The volume of a rectangular solid = the sum of the volumes 
of all the rect^ solids into which it is divided. 
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in 


Example xi — Fmd the volume of a teciangulai solid, the d/men- 
swns of which me Z ft 4' 6'\ 2 ft 7' and 2 ft l\ 


Here we first find the area 
of a face (i), and then obtain 
the volume (n) by mnltiplymg 
the area of the face by the 3^ 
dimenflion of the sohd, the 
process, m both cases, being 
exactly similar to that shown 
in Ex. z. 

Ans 18 cub ft 6' 


ft 

r 

" 


iv 

3 

. 4 

. 6 



2 

. 1 

6 



6 

9 

. 0 




3 

. 4 

. 6 



1 

8 

3 

0 

7 

. 2 

0 

. 9 

W 

2 

. 7 



14 

. 4 

. 1 

. 6 


4 

. 2 

2 

5 

3 

18 

. 6 

. 3 

. 11 . 

_3(n) 


The converse of the above operations, i e. Division, may be 
performed m Duodecimals, but is not of much practical value 

Example xii — Find, iy duodecimals, the length of a rectangle 
8 ft 3'. 6'' wide and 194 sq. ft 3' 4". 1'" m area 


ft ' " s<x ft ' " IV ft ' '' 

8 . 3 . 6)194 .3.4.1. (20 + 3.6.2 
165 . 10 . 0 


When we consider 
how many times 8 is 
contained in 19 (the 
first two figures of 194) 
we must remember 
that 2, the quotient 
figure, is 2 fens, and 
so we multiply the 
entvre dtvtsor by 20 
and not by 2 


28 6 .4 

24 . 10 . 6 

3 . 6 . 10 . 1 

3 6 6.6 

1 . 4 . 7 . 0 
1 . 4 . 7 . 0 

Ans 23 ft 5^ 2^^ 


Note — ^If we adopt the method suggested in the Note on page 170, the 
work would stand thus. — 

ft ' " doz. sq ft ' " iv doz. ft ' " 

8.3. 6)16 .2 3.4.1. (1 . 11 . 5 . 2 

8 3.6 

7 . 10 . 9 . 4 

7 . 7 . 2 . 6 

3 6 . 10 . 1 

8 . 5 . 5 , 6 

1 . 4 . 7 . 0 

1 . 4 . 7 . 0 


Ans 2 '\ 
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L. APPROXIMATION. 

Decimals 

In calculations made for commercial, and other practical, pur- 
poses it would often happen that, if the exact result were obtained, 
some small part of it would be practically useless 

For instance, a very small fraction of a penny in a money result, for it 
could not be paid m our coinage 

Yet the labour involved in obtaimng this small part of the 
exact result would often be considerable. 

The methods we are now about to consider enable us, if we 
operate in Decimals, to approximate to an exact result with 
any degree of nearness that may be desired, without such waste 
of labour as would often occur in obtaining the complete result 

Note — All results based upon measurement, no matter how completely 
the calculations themselves are earned out, must of necesaily be but 
approxtoTiate, since in the measurements themselves, which depend upon 
our imperfect powers of observation, absolute accuracy is unattainable 

The degree of nearness to the exact result to which an approxi- 
mation should be earned depends, of course, upon the particular 
purpose for which the calculation is made 

In the case of money t a result “correct to the nearest penny*' is suffi- 
ciently accurate for most practical purposes 

Withm the limit fixed upon, the closest possible approximation 
will sometimes he a httle gi eater ^ and sometimes a little less^ than 
the exact result, % e the error may be either one of defect or of 
excess. 

For instance, talang pence as the limit in money, 

4<2 would be a closer approximation to 3|d than Set. would be 

So, also, if we fix the limit at two places of decimals, 

5 • 64 IS nearer to 5 • 6376 than 6 • 63 is , 

for 5-64 exceeds 6-6375 by only -0026, but 6-63 falls short of it by -0076. 

— Similarly, the closest approximation to -5986173 
in nsc places of decimals is -6 9 8 6 1 7 


Jive 

-5 9 8 6 2 

four 

•6 9 8 6 

three 

•6 9 9 

two 

-60 


Hence the followmg general rule* — 

If the first of the decimal figures discar ded he less than 6, the last 
fig^e retained ts v/naltered, hut if the first of the fig ures dis- 
caided he 5, or greater than 5, the last figwte retained ts 

increased by one. 

For, by so doing we ensure that the error can never be mor^ 



APPROXIMATION. 


173 


tlian half of what it otherwise might be without this correction; 
that IS, can never be more than half of the value of unity standing 
in the place of the last figme 'letavned 

For instance, the error in talcing *38 as a two-pla,ce approximation for 
•3751 is *0049, ze is less than *005, or less than half ot *01; 
whereas if we took *37 as a ^iro-place approximation for *3799, the error 
would be *0099, or very nearly *01. 

Example i — Find the nearest appoanmation in two places of 
decimals to the sum of 4*563825, 120*468539, *054938 
and 30*5. 

Here, and in all similar cases, 
we retain two columns of decimal 
places beyond the number required 
in the result, m order to obtain the 
figures to be “ earned **. 


4*5638 

120*4685 

*0549 

30*5 

155-687 Ans 165*59 


Example ii — Find, to the nearest thousandth of unUy, the difference 
between (i) 3*416 and 1*253075 ; (u) 12*75 and 3*216675. 

Here we require the results to three places of decimals. 

(i) 3*41666 (ii) 12*75 

1*25307 3*21667 

2*1635 Ans. 2*164 9*6333 Ans. 9*533. 


To obtain a resuft correct within one-thousandth of the whole”, 
we find the first four significant^ figures of the result. " 

For, if we divide any number by 1000, the first figure in the 
quotient has the same local value as the fourth figure in the 
onginal number. 

For instance, the number 17*4625, One-thousandth of it is *0174625 (i) 
The four-figure approx^ to it is 17*46, which differs from it by *0025, 
i e by less than (i), or one-thousandth of the whole. 

Similarly, to obtain a result correct within one- millionth of 
the whole, we approximate to the first seven figures. And so on. 


Example m. — Find, within oTie-thousandth of the whole, the sum 
()/ 423*56285, 81*283, 17*46025 and 120*81 


Here, as we require only a four- 
figure result^ we shall need but one 
place of decvmaZs in the restdt, so 
we retam three m the working. 


423*562 

81-283 

17*460 

120-828 

643-13 Ans. 643*1. 


* In such a d^imtd as *008057, 3 is the first st^tfeant figure, and 8, 0^ 5, are the first 

three significant figures 
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Approximate resiilts in Multiplication and Division, when the 
multipliers and divisors contain only one o? two figures^'* may be 
easily obtained by the methods of CJiap XXXYIII For instance 

Example iv — Find^ to three places of decimals, 1 *7342587 6 x 4J 

We multiply (i) by 4, retaamug 
five places and adding m the ear- 
ned figure from, four times 8 

We then divide (i) by 4 to five 
places, and add the two results 


4 1-734258 (i) 

^ 

6 93703 
-43356 

7 37059 Am 7-371 


To Decimalize a sum of English money approximately {le to 
express it as the decimal of a£l) — 

As a florin (or 25 ) = ^ of ^£1 — ^ • i, 
and a shilling = J of a florin == | of - 1 = -£* 05 , 
any number of shillings mentioned in the sum of money can be 
at once decimahzed, by writing the number 0 / florins it contains m 
the first place, and then representing the odd shilling (if there be 
one) by a $%n the second place, in decimals 

For instancy IBs (^ c 6 flonns -f- Is ) = ^*65 , 

185 =* £ 9 , and 175 = £ 86 

And then any number of pence and farthings mentioned in the 
sum of money may be treated by the method of aliquot par ts, thus 


Example V — Decvmalwe £^2, \^s Z\d to five places 


la .fep MxpUwilricn 

£2, 135 = £2 + 6 fl + l5 = £2-65 
Snd ste;p 

Zd = i of l5 = J of £ 06 = £ 0125 
Srd step 

^ of 3ce = i of £.0125 = £.002083 


Written Work 
£ 

2-65 
-0125 
-002083 
2-664583 
Am £2 66458 


Example n — Decimalize £V1 , 18s 8 fd to five places 


Explanation 

ReTneiriberiTig that a florm s=! £-1, 
a shilling = £-05, and sixpence = £-026 
1st step £17, 185 £17-9 

^Tid stf^ Zd = i of a fl ^ of £-1 = £-0333 
Srd step, f if = ^ of 6(i = | of £.025 = £ 003125 


17-9 

.033333 
. 003125 
17-936458 

£17-93646 Am 


Por methods of dealing with larger multipljicationB and divisions, seepages 1T7, &c. 
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Similarly we may treat other concrete quantities Tor instance. 

Example vn — Exjpress 3 ions 13 cwts 2 go s lb lbs as a deamai 
of a ton to fom places. 


Explanation 

Here cwts are dealt with in exactly the 
same way as shillings m Ex. y 
1st step 

3 tons 13 cwts = 3 *65 ton, 

2nd step 

2 qrs = i of 1 cwt = J of *05 ton 
Srd step 

8 lbs = f of 2 qrs = f of *025 ton 
4th step 

7 lbs = 4 of 2 qrs = 4 *026 ton. 


Written Work, 
Tons 
3-65 
•026 

•003571 . 
•003125 .. 
3-681696 .. 

Am, 3*6817 tons. 


JV'ote — To decimalize money to three places mentally 
AlS 6d = 25 thousandths of £1, and the number of farthings in 6«£. is 24 » 
(i) The nwnriber of farthings m any sum less than 6(i gives all th? 
thousandths of £1 in that sum 

For instance, 3|di. = £*016 , and 14s, 5id. = £-721, to three places. 

(n) The number of farthings + 1 m any sum between Qd and Qd gives 
aU the thousandths of £1 in that sum. 

For instance, 74<^ = £*031 , and 13s 8d = £*683, to three places. 

(in) The number of farthings + 2 m any sum between ^d and la gives 
the nearest approximation in thousandths of £1 to its value 

For instance, 16s lOfd =£»845, and 17s, ll^d. = £-897, to three 
places. 


In the converse operation, that of reducing a decimal of .£1 
to s. d ; if the result he required to the nearest penny ^ we may 
Ignore figures beyond the fourth place of decimals^ if to the 
nearest farthing, beyond the fifth place. 


Example viii — Find, to the nearest penny, the value of 
^ 13*578675 


Her^ m multiplying by 20, we first 
multiply *578 by % carrying from the 
fourth place, and then move the dec 
pomt m the result one place to the right 
(i.c multiply by 10) 


£18*678675 

^ 

sll*57 



Ans £13, 11s, 7d. 


JVbfe — Such results may also be obtamed mmtaSly by the converse of 
the rules given m the last note 

For instance, £-684 = 13s 8d to the nearest penny 
[For the 6 tenths represents 6 Jl ox 12s , a 5, taken from the 8, gives Is ; 
and the reclaming 34 thousandths *=* (34 — 1) faaHwngs, i,e, Sd, nearly.] 



176 


APPROXIMATION. 


Decimalized Practice 


Approximate results may often be very conveniently obtained 
by this method 

PxAMPT.Tc IX, — F%nd^ to the nearest ;penny^ the value of 3 cwts 1 gr 
22 Ihs at £2, 13s j^ei cwt 


Here we deci- 
malize the money, 
and then carry 
each successive 
division to jive 
places of deci- 
mals, so as to 
ensure the result 
being correct to 
three places 


1 qr 


£.675 = value of 

3 

1 cwt 



8*025 = . 

3 cwts 

14 lbs 


*66876 = 

1 qr 

7 lbs 

= X 

*33437 = 

14 lbs 

1 lb 

" 7 

•16718 = 

7 lbs 


1 

*02388 = 

1 lb 


£9>21918= 3 cwts I qr 22 His 


Ans £9, 4s 6d 


F.xampt.e X . — Findf mthn a jpenny, the rent of 423 ac 2 tq. 
31|jp<? at£\^ 14s 6c? jpe? acne. 


£, 


10a 





423 5 
.125 
•0625 
.00625 
•00312 


423-69687 


rent at £l per ac 

211.84843 

= 

10s 

84-73937 

= 

4s 

10-59242 

= 

Qd 

730-87710 

= 

£1, 14s Qd. 


Ans £730, 17a 6df. 


Ev^lomaiion 

'lo jive places of decimals, 

423 ac 2 ro = 423*5 ac , of which the renl^ at £1 an ac =» £423*5 
20 po = J of 2 TO — i of *5 ac = *125 ao, = £ .126 

10 po s= i of 20 po = i of *125 ac = *062680 , = £ *0626 

1 po = ^ of 10 po = ^ of *0625 ac = *00626 ac , = £ 00620 

JpossJof lpo=5^of *00625 ac = *00312 ac, = £ *00312 

Hence, adding these resrults, we obtain £423 69687 as the rent of the 
whole at £1 per acre, from which we obtain by Practice the rent at 
£1, 14s Qd per ac 

The approximate result, £730*8771, we then convert to d3, s d. 
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Contracted Multiplication. 

We shall now show how the product of any two decimals may 
be approximately obtained * 

(I) We noticed, on page 11, that, m any multiplication sum, 
we might equally well hegm with the left-hand figure mstead of 
with the nght-hand figure. This plan we shall now adopt 


For instance, m finding 

(i) 423 

(u) 423 

the product of 423 and 651, 

661 

65 1 

instead of the ordinary ar- 

423 

2538 

rangement (i), we may mul- 

2116 

2115 

tiply by the 0 firsts when the 

2538 

423 

work stands as m (u). 

275373 

2?6373 


Agam, if we multiply a decimal by an %nUg&i figure, the decimal 
point in the result will stand vertically lelow the decimal point in 
the multiplicand 

For instance, m the product of 7*423 by 6, 7*423 

the decimal point m the result is vertically 6 

below that m the multiphcand. 44*638 

(11) But eoery multiplication of decimals can be performed with 
a multiplier consisting of one single integer figure followed by 
decimal figures, if we make use of the following principle — 

The product is unaltered if vue multiply one factor, and divide 
the other j hy the same number. 

For instance, 4x6 = {ten times 4) X (6 divided by ten) 

also, 4 X 6 = (a hundred times 4) x (6 divided by a hundred) 

Hence we may, wUhout affecting the result, moie the decimal point 
in the multiph&i any number of places either to right or left, if we also 
move the decimal point in the multiplicand the same number of places 
in the opposite direction. 

For instancy 28*47 X 21*88 gives the same product as 234*7 X 2*188 ; 

•1425 X *4362 . . . -01425 X 4*862, 

8105*75 X *05687 ... .. 81*0576 x 6-687. 


As an illustration of the arrangements (I) and (EE), we will now 
find the product of 261-4326 and -2354. 


MuUtplyvng the multipher by 10, and 
dividing the multiphcand by 10, we see that 
261*4326 X -2354 is equivalent to 
26*14326 X 2*354 Then, arrangmg the 
work m the way suggested above, we obtain 
the product 61*54128404, with the decimal 
point in the result vertically below that 
in the multiphcand 


26*14326 

2*354 

52-28662 
7 842978 
1 3071630 
10457304 
61*64123404 


^The method v^ich follows is derived from that mven in De Morgan's Azithmetio 
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But!, if we only reqmied to know this re- 
sult approximately, say to two places of deci- 
mals, then all the figures which here stand 
to the right of the vertical Ime might be 
omitted sdtogether, the two columns next on 
the left of this line only being retained for 
the sake of “carrymg” in the addition 


26-1432 e 
2-254 


62 2866 

2 

7 8429 

78 

1 3071 

630 

1045 

7304 

61-6412 

3404 


All the work necessary might then be performed as follows — 


To find 26-14326 x 2-354 to two places of decimals 


As the result is required correct to tubo places of decimals only, we set 2, 
the first figure of the multiplier, under the figuie which stands m the 
fourth place in decimals m the multiphcand, and begm theie, adding m, 
however, mentally anything there would * 

have been to carry from the figure on 
the right m the multiphcand {t e twice 2, 
and 1 earned, 5) 

In the second hne, when we multiply by 
8, we begm at the figure which stands m the 
f Aird pl^e m decimals in the multiplicand 

AndiSO on, m each successive hne begm- 
mng to multiply at a figure of the multiph- 
cand one place further to the left than in 
the preceding hne, addmg in mentally anything there would have been to 
carry from its nght-hand neighbour, settmg the first figure obtained of 
each hue of partial results close to the vertical line, and niarhinff the 
decimal ^o%nt tn the final result vertically below the decimal ^oint in 
the multiplicand 


26 14326 

2 354 

52 2865 
7 8429 
1 3071 
1045 
61-641 


Here it will be observed that a httle difficulty is caused to the eye, by 
reason of the distance of some of the figuies of the multipher from the 
part of the multiphcand treated 


This difii culty is avoided by the de- 
vice of (III) reversing the multiplier, 
when each figure of the multiplier 
will stand immediately under that 
figure of the multiplicand at which 
Its work begins 

Finally, then, the work wiU stand thus — 


26-14326 
4632 
52 2865 
7 8429 
1 3071 
1045 

61-541 Ans 61-64 


Example xi—Fmd 2-630625 x 47-306547 to 
deamals 


one place of 


Here we take 2 680625 as multi- 
pher, smee it already has one, and only 
one, mteger figure Then, as we re- 
quire to have one place of decimals 
correct m the result we retam three 
places m the working, and so set 2, 
the first figure of the multipher, under 
the 6 m the multiplicand 


47-30656 
6260 352 


94 

•613 

23 

663 

1 

419 


28 


•71 
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Example xii — Fznd the nearest app oximatim, in four places of 
decmals, to -1320566 x -412 

First .1320566 X -412412 
= .01320566 X 4.124124 

Now, as the result is req'i to four 
places, we set 4, the integer figure of 
our multiplier, under 5, the figure in 
the stxth place of the multiplicand. 


Note — Here the sum of the figures in the nght-hand “ carrying” column 
is 9, so we cany 1 to the next column (since 9 is nearer to 10 than it is 
to 0) Similarly, m other “ carrying” columns^ for sums from 5 to 15 
we may carry one ; from 15 to 25, carry two , and so on 


-0132066 

214214 

-062822 

1320 

264 

52 

1 _ 

-05446 Atis .0545. 


Example xiii — Find, within a millionth of the whole, the piodud 
of 7834.25 and -9362825 


Here we require the first seven 
figures of the result (see page 173) 
Now 7834.25 x -9362825 
= 783-425 X 9-862825 
And as 9 times 700 is more than 
6000, we see that there will be four 
znteger figures m the result 

Hence we require three dee figures 
*We therefore retam five places of 
decimals in the workmg 


783-42500 
52 82639 
7050.82600 
235 02750 
47 00650 
1 56686 
62673 
1666 
391 

7335.0712 Ans 7336.071. 


Example xiv — Find the integral part 
171-421534, •M20m,and 246- 

We rearrange the decimal points so that 
both multipliers have one vnteger figure, 
thus— 

246-327057 x 171.421534 x -842056 
= 246.327057 X 17.1421634 X 8-42066 
= 2463-27067 X 1-71421534 X 8-42056 

Then, as we require the result correct so 
far as the integral part only is concerned, 
we retam tuo places of decimals m the 
uorhing 

N B — Here, in addmg the first column 
of the first re^t (i), we obtam 9, which 
We count as 10, thus making some allow- 
ance for a probable earned figure from the 
unvyntten column on its nght. 


of the continued poduct of 
327057. 

2463-270 
6502 48 
19706.16 
985 30 
49 26 
1 23 
14 


20742-10 (i) 

351241 71 
20742.10 
14519 46 
207 42 
82 96 
4 14 
20 

10 

Ans 36566 



100 APPHCXmATION 

In finding oxij jpower^ of a decimal higher than the cube, much 

labour may be saved by making use of the following principle 

The index of the power of ffie product of two powers of any 
numdei is the sum of the indices of those two powers 

For instance, 8^ X 3^ = 3® , 

for3^x32=(3x3x8xS)x(8x3) = 8x3x3x3x3x3 = 3® 
Hence, in raising a number to a higher power, by utili 2 ang some 
of the lower powers first obtained, we can reduce the number of 
steps m the multiphcation 

For instance, to find 2^ we proceed thus — As 2^ = 4 
. 2^ e 22 X 22 or 42) == 16 

• 2® (^' e 2^ X or 16 x 16) = 256 
Hence 2‘2 = 2® x 2^ = 266 x 16 = 4096. 

Thus we obtain the 12th power of a number m four steps instead of 
dev&n^ if we multiphed successively by the number itself 


'RxAMPT.Tg XV . — Find (1 • 04)^® to three places of decimals, 

1*04 
0416 

1*08160 2nd power 
61801 
1*08160 
8662 
108 
64 

1-16985* 4th power 
5 89611 
1*16985 
11698 
7018 
1052 
92 

5 

1*36851* 8th power 
61801 
1*36861 
10948 
136 

81 

Am 1*480 .. 10th power 


Example xvi — Find 236*75 x (1*05)® c(yrrect to three places 

Here as (1-06)®, when obtamed, has to be multiphed by Tmnd/reds {t e, 
236) we musl^ m calcolatmg (1 05)®, retain seven dec places m the worhing. 


Ist st&p 

Here we first obtain the square, or 
2nd power, of 1 04, by adding 1*04 
to of 1*04 

step 

We now square 1*0816 (retammg 
■five places m the working), and obtain 
thus the 4th power of 1 • 04 

Srd st^ 

We next square 1*16985, thus ob- 
taining the 8th power of 1 • 04 

step 

Pmally, we multiply 1*36852 (the 
8th power of 1*04) by 1-0816 (the 
2nd power of 1-04), thus obtaining 
the 10th power of 1-04 

* In both the 2nd and 3rd stages 
we mcrease the sum of the nght-hand 
column by 1 (See Note on Ex xiv ) 


• See page 18 
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Contracted Division. 


We shall now show how in Long Division the labour involved 
in obtaining the last few figui%s in the quotient may be curtailed. 

Suppose, for example, that we require the quotient of 
436-563875 -^ 17 -6824 correct to three places of decimals 


If we performed the division 
in the ordinary way (adopting 
the integral divisor method of 
Chapter XXXII ), the work 
would stand thus — 

Hence the required quotient 
IS 24*689 , for the figure in the 
fourth decimal place m the 
quotient, obtained by %n8peeting 
the remainder, would evidently 
be less than 6 (See Rule on 
P 172) 


176824)436563 

353648 

8 * 75 ( 

82915 

8 

70729 

6 

12186 

27 

10609 

44 

1576 

835 

1414 

592 

162 

2430 

159 

1416 

3 

1014 


Now if all the figures on the right of the vertical line are 
omitted, the same quotient can be obtained as follows : — 

Havmg obtained the first quotient figure in the usual way, we then, 
instead of bringing down 8, strike ofif the last figure, m the 
divisor, and obtain the second 

f^ure m the quotient by consid- I7^f^l^^)4366638*75{ 24*689 

enng how many times the divi- 
sor 17682 IS contained m 82915 
Then, when we multiply this 
divisor by the new figure, 4, m 
the quotient, we add m men- 
tally anything there would 
have been to carry from the 
figure cancelled (z e 4 tunes 
2 + 1 earned = 9*) 

And so on, caruidling one fresh 
fgure zn the dxmsor ai each stage» 

The work then stands thns. — 

Here the chief difficulty consists in deciding when to begin the 
cancelling iprocess. Now it will have been observed that 

(i) The number of quotient figures which can be so obtained is 
two less than the number of figures in the divisor. 

Also, before beginning the work, we can discover hy inspection 
(u) The local value of the first figure in the quotient. 
And (i) and (li) will together enable us to decide how many 
quotient figures (if any) must be obtained by the ordinary process. 
For instance, 536*214576 + 182*654. 

Here it is evident, without shifting the dec, points, that there wijl be 
one vntegrSL figure m the quotient* 


353648 

82915 

7 0729 * 

12186 

1 0609 

1576 

1414 

162 

158 

4 
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If then we require the restilt to six placses of decimala we must continue 
the work until the quotient contains seven figures 

But four of these only can be obtained by the cancelhng process 
Hence the first th't ee must be obtaiijed by the ordinary process 
If, however, the result were required to two places of decimals only, 
then the quotient need only contain three figures, and so one figure in the 
divisor might be cancelled before startmg, and we should only have to 
consider the division of 636*21 by 132*65 

NB — In order to avoid possible serious error, tbe student 
should %7bva7mhly, before any cancelling is done, decide by inspeckon 
what tbe local value of the first significant figure in 
the quotient wiU be, le whether it will represent tens, units, 
tenths, or hundredths, Szc The quotient may then be planned ovi 
and the decimal point marked before beginning the actual work 


Example xvu, — Divide *0632815 by 146*52065 to six places 


Here it is evident that the first 
significant figure in the quotient 
will represent ten - thousandths , 
%e there will he three ciphers 
after the decimal point, so we 
have to perform but th-tee steps 
m division in order to obtam the 
quotient to 54 » places of decimals 
(The seventh figure we obtain by 
inspection ) We therefore at first 
retam hut jive figures of the 
divisor 


141$ ) 063281 ( *0004319 

58608 
4673 
4395 
278 
146 
132 

Ans *000432 


Example xvui — Find within a millionth of the whole the quotient 
(?/6930.5 -^ 91-5024 

69305000 (75*74118 

Here we have to find the first 6405168 


seven figures of the quotient, 
and as four can, with this six 
figure divisor, he ohtamed by 
the cancelling process, we see 
that the first three must be ob- 
tained by the ordinary process 

Now in 6980 6 — 91-5024 
it IS evident (comparmg 6000 
with 90) that the first two 
figures m the quotient wiH he 
wiegers 

Here the eighth figure m the 
quotient (ohtauaed hy inspecting 
“file rem^) is not written, as, 
being less than 5, it will not 
affect the req^ result See 
Rule on p 172 


5253320 

4575120 

6782000 

6405168 

376832 

366009 

10823 

9150 

1673 

915 

768 

732 

Am 76.74118 
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In the two preceding examples, the divisors given consisted of 
some ^nteg'ial figures followed by decimal figures, and there was 
nothing to be gained by adopting the device utilised in Chap. 
XXXII In fact it is easier tS plan out the quotient when only 
oiie, or two^ of the divisor figures are integral than when all are 

N B. — Hence, it is often convenient to multiply (or divide) hoik 
divisor and dividend hy such a power of ten as will convert the given 
dvmsor to this standard form, namely^ to a number consisting of eithei 
one, or two, integral figmes followed hy decimal figures. 

For instance, 61-6638 -r- -0425 may be replaced by 6166-88 4-25. 

Here we multiply the given dividend and divisor both by 100 
Again, 584-63 -^'93860 = 058463 -r 9-386, diiiding both by lOOOO 
A&o, instead of 7-12456 — -01368 we work with 7124*56 13-68, 

naving multiplied both by 1000, for, m this case, the first significant 
figure of the divisor is the figure 1, so it is well to have two mtegral 
figures m the divisor we work with 


Example xix. — Find 1*283 *437 coiiect to three deamals. 


Multiplying both by 10, we have 
12-833 -e- 4-8787 

Now it IS evident that there will be 
one integral figure in the quotient; so 
altogether we must obtam a quotient 
of five figures Therefore, we must re- 
peat the recumng figures in the divisor 
until our divisor consists of at least five 
figures, m order to allow of four being 
successively cancelled. 


4-)^X^X) 12-8333(2-9342 
8 7475 
4 0858 
3 9363 
1496 
1312 
183 
175 

Ans 2-934 8 


Example xx. — Find the value of ^£294, 173 3i. x to 

,7 , 3oOCKJ 

the nearest penny. 


Here we require the quotient approximately correct to three places, and 
one figure may be obtained by cancelling. 

We need not, therefore, retam more than three places of decimals m the 
working of the multiplication jg 


^294.8626 X 

^ ^29-48625 X 8-7 
366 

= ;£-703 

= 148. Id Ans. 

■ '■ 


29*48626 

78 

235-889 
20 640 £ 

361^)266 53(.7028 
255 5 
1 03 
73 
30 
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jSxampid xn . — Simplify ^'“>0 places 0 / 

decimals ^ * ' 

In cases of tins kind, in order tcT decide how many figures to retaan in 
the working, we make a rough menial calculation of the result before be- 
ginning the work thus — 

The product m the 
dividend will evidently 
be rather less than 
400 X ® « rather less 
than 280, and the divi- 
sor will evidently be 
rather less than 10 

Hence we expect a re- 
sult nearly equ^ to 23 
Now, as we require the 
result to tu3o places of 
decs , we must, with the 
two mteger figures ex- 
pected, have four figures 
m the quotient Also, 
as the complete divisor 
would, if worked out m 
full, have 8 decimal 
places m it, all the quo- 
tient figures vmjLst be 
obtained by the cancel- 
ling process So we must retain svx figures in the divisor and not lest 
thsm sue in the dividend 

We therefore calculate the product 428*76 X *6425 to three ptocca o/ 
dec%m(xls, and (3 1416)* to five places 

Note — ^In such cases one extra place only need be retained in the work- 
ing, as any small error thus resultmg m the dividend will be counter- 
bsdanced by a corresponding one m the divisor 


3 141600 
61413 
9 424800 
314160 
126664 
3141 
1884 
9-869649 


42-8750 
5246 
257 2500 
17 1600 
8575 
2143 
276-4718 


981^ 1^^)276472(27-91 
197393 


78079 

69087 

8992 

8882 

110 

98 

12 


Ana 27 9L 


Example xxu — Find, to fowr places of decimals, the sum of the 
vsdvmited seites -|- + -p+-ji + -|*+ •• 


Here each successive fraction 

-26 

-0626 

IS of the preceding one, so, 

•015612 

having written the first as a 
decamal we find the value of 

•003903 

succeedmg ones by dividing 

•000975 

agam and again by 4, retain- 

•000243 

ing 6 places, and continuing 
the work until we reach a stage 
when no signtficamijigure occurs 

•000060 

•000015 

m the first six plac^ We ihen 

•000003 

add the results obta^ed 

•000000 


Afis -3333 '' 
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LL PERCENTAGES. 

The words 'per cenV^^ sigm^ Jiundoed^' 

For instance, 7 per cent of 2000 is 7 for eacli hundred m 2000, 


%e 7 X 20, or 140 But 


100 


of 2000 IS also 140 


Hence^ 7 per cent is the same as 


100 * 


And so 7 per cent of 60 = of 60 = 

A percentage of a number, or quantity, is a number of 
huTidredths of it 

The number of hundredths is called the rate per cent 

Now any fraction can he expressed with den^ 100; for if its 
den^ IS not a factor of 100, we can put it in the form of a com- 
plex fraction having den^ 1, and then multiply both mim^ and 
den^ of this complex fraction by 100. 

i ^ i X IQO _ 

T 


1 X 100 100 

Hence any ratio can be expressed as a percentage 




For instance, the ratio of 6d to is expressed by the fraction 

aV 

gi 3i X 6 17i 

and — = ^ = 17^ per cent, te 3» 6d. is 17^ per cent of £l 

20 20 X 5 100 ^ ^ 

Fx AMP LE 1 — FiTid the percentage equivalent to the fraction - 

[Here we express with den*^ 100, and then the nwmerator is the 
reqd number ] 

xioo_45f _ 

“ 46-g- per cent Atu, 


24 1 


1 X 100 


100 


Examp le ii. — Find, in lowest terms, the fraction equivodefiU to 21^ 
per cent 

21^ 175 7 

2l|percent = ~ = g^ = ^ 421 


Example iii. — Find per cent of 3920, 

3-75 per cent of 3920 = of 3920 = <375 X 392 

= 147 Ans. 


* Lstm, centum, a Imndred 


( 838 ) 
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Exa^mple IV — Find 3 pei cent o/£235, 85 

3 per cent of ^235, 8tf 4c? = of ^235, 8s 4c?. 

^ 100 £ 


_ J706, 55. Oc? 

100 

= £7, Is 3d Ans. 


ft 

7,06 6 

^ 

1,25 

12 

300 


a 

0 


Example v — How much per cent ts £B, 10s of £140 ? 

1st Method 

[Here we reduce £3, 10a to the fraction of £140, and then express this 
fraction with den* 100, when the numerator is the percentage ] 


£3, 10a 
■ £I40" 


3— 


X 100 2| 


140 


= = 2-|- per cent Atis 


40 "■ 1 X 100 _ 

^nd Method 

[Or we may regard the question as onem Proportion, namely — to find a 


number whtch bears to 100 the ratio of £3, 10a to £140 ] 
the req^ no 


3i 


100 


140 

si 


the req^ no = -2- x 100 = 2i Ans. 

140 -2 


Example vi — 5^ per cent of a certain number ts j find the 
number 

% e of the reqd no = 4l4- 
100 200 ’ ^ ^ 

/. the req^ no = 41^ -f- — 760 Ans. 

To find, mentally, 5 per cent of any sum of money, neglecting 
fractions of a penn^ ^ 

As 6 per cent == is of £1, we have but 

to take IS for each £1 m the sum, then 8d for any IO5. 
that remains, and Id for each complete 20d still remaining 
For instance, 5 per cent of £157, 14a 3d = 157a. + 6d + 2d 

= £7, 17a 8d. 

Hence, to find 2^ per cent of any sum, first find 6 per cent of it, and 
then halve the result 

Fbte — “ Trade Discount*' (see page 104) is often oalcplated as a j^ar- 
cen^c in this way. 
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To increase, or decrease, a given quantity by a given percentag e^ 

This may, of course, be done by Jiist finding the percentage 
and then adding it to, or subtr^ting it from, the given quantity. 
For instance, to decrease £191, 9z Sd hy 4 

m ^ = i 25/® s • 2 

- £7, 13s 2d, 15 ) 3$ . 5 . 10 

and £191, 9s. 2d - £7, 13s 2d *= £183, 16s. 7 . 13 . 2 

It is, however, often much more convenient to combine the 
"WO operations. 

For instance, to increase (say) £8 by (say) 8 per cent, we most to £8 
addjS_of^ 

Now £8 + j 85 of £8 = (l + j^)of£8=£8xl2^. Hence 
(I) To increase ht/ a given percentage — 

100 -j- rate 


Mylt%;ply by the factor - 


100 


Again, to decrease (say) £13 by (say) 7 per cent, we must from £18 

take of £13. 

100 

1°°-^ Hence 


How £13 £13 = /l - of £13 = £18 x 

100 \ 100 / 

(II ) To decrease by a given ^percentage — 

100 — rate 


100 


Multiply by the factor 


100 


Example vii. — The populaiton of a town deareaeed 4 • 3 per cerd 
during a certain period At the end of the period the popur 
ledum was 73520; what was it at the begmningt 
The req^ pop when decreased by 4*3 percent s= 73520 

»«., the leqi pop. X = 73520 

100 

or, the req^ pop. X = 73520 

/, the req^ pop = 73520 -r- = 76823 Am 


Cent per cent, or 100 per cent, of any number, or quantity, 

is the whole^ since 100 per cent is or 1. 

Hence^ for example, if from any number, or quantiiy, 37 per cent be 
taken away, 100 — 37, or 63, per cent of it is left. 
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Example vin — In an examination 45 pe't cent of the total numhet 
of candidates weie under 15 years of age, of these, 65 cent 
were hoys, and 441 weie g^ls Find the total number of 
candidates 

of the total no were under 15, 

T f\r\ ^ 


and of of the total no were hoys under 15, 

of -^5- of the total no. were girls under 16, 

100 100 ^ ' 

t e — of of the total no = 441, 

100 100 

the total no. = 441 = 2800 Ans 


Rxamp t.e IX — What change per cent is made in the area of a 
rectangle by deceasing its length, and increasing its breath, 
each t> per cent? 

The original area = original length X original breadth 

The new area = of original length X of original breadth 

~ original area 


the area is decreased by 


25 

10000 


of its original size 


= of its original size = » 25 per cent Ans 


Example x . — One year the revenue of a country U/os £3480560, 
the need year it was £3513200 Find, correct to two places 
of decimals, the met ease per cent 

The increase on £3480560 = £3513200 — £3480660 = £32640 


[We have now, as in Ex i, to reduce £32640 to the fraction of 
£^80660, and express this fraction with den^ 100 , then its numr gives 
the req^ number 


^ £32640 _ 3264 

£3480560 348066* 


and this fraction, when multiphed by 100, 


gives the percentage num^ As, however, we reqmre but 2 places of 
deciinals, instead of appendmg two ciphers to 8264, we drop two figures 
from 343056, and then use contracted division ] 


£32640 _ 3264 -94 34§Q)3264( 94 nearly 

£3480560 348056 "" 100 3132 


= "94 per cent Ans, 


132 . 
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LII. PROFIT AND LOSS. 


If anything is sold for mort than it cost :t is said to be sold 
at a profit, if for less, at a losb Profit, or loss, is often expressed 
as a percentage of the cost price. 

Money employed in any business or other undertakmg (by 
means of which the profit, if any, is gained) is called capital. 


Example i — Find the gam per cent of the cost pi ice when an 
article which cost 12s ts sold for 12s 9d 

Sere the actual profit is and the capital employed is 12s We 
have, therefore, to express 9d. as a percentage of 12s 


Now 


9d 






12* 13 16 


100 


6i 1 

^ = 6^ per cent Ans» 


100 


Example ii. — Fznd the loss per cent of the cost pice when articles 
which cost iSlO per dozen are sold at I 65 -. Qd. each 

Here the cost price of one article is » 16e. Hence on 16a Sd, 
capital employed the actual loss is 2d. 

Now ^ = 1 per cent Am. 

les 8d. 200 100 - 


Example iii. — If an article which costs 5s is sold of a loss of 7^ 
per cent, what does it sell foi ? 

[Here we must decrease the cost by 7^ per cent ] 

* 100— Vi* » 92 ^ 

/. the article sells for 5 X ■ " " ■■■■ = 5 X — = 4« Tid. Am. 

100 100 — 4 — 


Example iv — Find the cost price of an article which sold, ai a 
pofit of 8 pel cent, for ^9 

[Here the cost price increased hy 8 per cent = the selling prLce.1 
t e the cost price X — ~ ^ 

108 

or, the cost pnee X = ^9 

the cost price =^9 4- 

100 

s= £8^ 6s 8cl. Ans. 


See <I ) and <II ) on page 
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Example v — Find the cost ice of an article which sold for 7$ 6(i 
at a loss of 10 ^er cent 

[Here the cost price decrecLsed by ^0 per cent = the selling price ] 
t e the cost price X - = 7-j 

the cost price =7^-4- ^ = 8g ^d An$, 


Example ti — Find the gam ^ei cent in buying eggs at lOd^ ^er 
dozen and selling them at ten foi a shilling 

One egg costs , and sells for 

the actual gain is -I- — = ^^d , when the capital employed is 

[We have, therefore, to express as a percentage of f d ] 


Now 


_ 11 6 _ 11 _ 11 X 4 44 

' ” 30 ^ 5 ~ 25 26 X 4 100 




44 per cent Ans 


Example vu — If by selling goods for 6$. 10 cent of 
their cost is gained^ at what p'lce should they hme been sold so 
as to gam 20 jper cent^ 

[Here the cost pnce zncreased by 10 per cent ~ the selhng price ] 
t e the cost price X = £l4r^> 

the cost pnce = £l4r^ X 

and this must he increased by 20 per cent 
the req*^ selling pnce = X ^ X ^ = ^15, 128 Ans 


Example viu — If by selling a hoi se for 19 guineas, 6 jp&r cent of 
its cost IS lost, what would have been gained or lost pgei cent by 
sdling it for 21 gmneas? 

The cost decreased by 5 per cent = ^19 X — 

20 

t e the cost X = ;fil9 X 

iUtJ 20 

the cost = ;ei9 X |i X ^ = ^21 

2t\J C7& 

Now in selling for 21 guineas what cost £21, the actual gam 
IS 21tf , and this we have to express as a percentage of the cost 

Hence gi = L ^ ^ 6 per cept gam Aru 
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Exablple ix —If 24 Ihs of tea costing 1.9 9^ per lb Iq mixed 
with 30 lbs costing 2s 4d pe? lb , at what price per lb must 
the mixture be sold so as to gam \2\ per cent? 


8 

fbe cost price of the 54 lbs of mixture is l-f- 
.lib . 



„ 66 

"64 ^ 


Hence the req<^ selhng price = increased by 12^ per cent 

27 


X 

- 27*- ^ 


nsj _ 56 


100 


27 


225 

s X 2qq = 4o? Am 


Example x . — If a merchant buys 360 gallons of spirit for ^540. 
and makes a piofitof 12 pen cent by retailing it at 28s per 
gallon, how much water does he add to it? 

The cost of 1 gal of mixture increased by 12 per cent = 28s. 

112 

% e the cost of 1 gal of mixture X = 28s 

8 100 

the cost of 1 gal of mixture = 28 X jjg = 26^. 

But the cost of 1 gal of pure spirit = = 30 j 

odO 

Hence or of each gal of mixture is pure spirit, and -g*, con- 
sequently, IS water, i e the ratio of spirit to water = 5.1,* 
to 360 gals of spirit he adds ^ of 360 gals of water = 72 gals Ans 

Example xi — A makes an article and sells it to B at a ptofit of 
20 per cent of what it cost him to make it B sells it to G at a 

loss of 12 per cent of what B gave foi it 0 sells it for 

£63, 16s , mah/ag a pofit of 1^ per cent on what it cost him. 
What did it cost A to make? 

The cost to C increased by 16 per cent = £63^, 
t.e. the cost to 0 X ^ = ^63f^, /, the cost to C = £6Z^ X 

The cost to B decreased by 12 p c = what he sold it to O for , 
te cost toB X ^ = ^63f X /. cost to B = £63|- x X 

The cost to A increased by 20 p c = what he sold it to B for; 
^e. the cost to A X ^ = ^63f x ^ X 

the coat to A = £634 X ^ X ^ X ^ = £52, M Ant 

* 116 88 120 — — ■■ 
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COMMISSION, ETC. 


LIII. PERCENTAGES. 

Commission, Brokerage, &g 

An agent is a person who is employed by another to buy or 
sell, or to collect rents, &c , for him The agent usually leceives 
for his trouble a f&tcentage of the price of the goods he buys or 
sells, or of the amount of rents, &c , he collects This percentage 
IS called his commission. Architects, auctioneers, &c , are often 
paid for their services in the same way Some agents are called 
and the percentage they receive is called brokerage 

If a person insures his goods against fire, he pays annually to 
the insurance company a 'percentage of their supposed value, 
this percentage is called a premium. 

These, being centages, aie all calculated in exactly the same way. 

Q 

I*or nuBtance, 3 per cent commisnon on £750 is — — of £760, 

*4 100 

and ^ per cent brokerage on £3000 is of £8000 

200 

Hence the rule — Multiply the sum (on which the commission is 



See Ol ) on page 187 
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LIV. SIMPLE INTEREST. 

Interest is the payment nj^^ade for the use of money 

Tlie money, for the use of which the interest is paid, is called 
the Principal 

The interest is always a percentage of the principal, and this 
percentage is generally charged for each year the principal is used. 

For instance, if money be borrowed at 5 “per cent per annum”, then 
for each £100 Iwrrowed, £5 is due yearly as mterest 

If then, £800 be borrowed, £40 is due yearly as mterest at 5 per cent. 

The percentage number is called the Rate per cent. 

For instance, if 4 be the rate per cent per annum, then a year’s mterest 
on £100 is £4 , on £60 is £2 , on £700 is £28 , and so on 

Note — ^The words “per annum” are often omitted, but, unless the 
contrary is stated, must always be understood. 

The symbol % or the abbreviation p c , is used for “per cent"* 

The sum of the principal and interest is called the Amount. 

For instance, at 4 per cent, £104 is the aTnount of £100 m a year 

When, the mterest is paid year by year as it becomes due, or 
when, if unpaid, no interest is charged on overdue interest, the prin- 
cipal IS said to be lent at Simple interest. 

Thus, in the case of simple interest, the principal remains 
unchanged year by year, and consequently the interest for 2, or 3, 
&c years is simply double, or treble, <fec of the interest for one year. 

If, however, interest is charged on overdue interest as well as 
on the principal, the principal is said to he lent at compound 
interest (See Chap LV ) 

As interest is a percentage, the process of findmg the interest on 
any sum at any rate for one year exactly corresponds to that of 
finding any other percentage — such as Commission, for instance, 

% e the principod multiplied oy the rode per cent and dvmded by 100 
gives the interest for one year 

And the simple interest for 2, 3, &c. years is, as we have already 
seen, merely double, treble, &c , respectively, of the interest for one 
year Similarly the interest for -g-j &c of a year is half, 
two-thirds, &c , respectively, of the interest for one year 

Hence the following rule — 

To find the Simple Interest on a given sum of money at a 
given rate per cent for a given time 

Multiply the principal by the rate per cent, and by the number 
(whole, or ffaetional) of years, cmd divide fjie result by loo. 






194 


SIMPLE INTEREST 


The examples which follow illustrate various ways of perforia- 
ing the multiplication and division involved in the application of 
the foregoing Rule 

Note — Before proceeding to apply the “ rule it should be noticed that, 
when once the definitions are known, the interest in any given case may 
be found independently by the “ Unitary” method 

For instance, to find, the simjple %ntere8t on £660, at 3 per cent perannuTn, 
for 2 years 


& 

On 100 

& 

the interest is 3 

for a year 

/. 1 

3 



100 


660 

3 

100 

X 660 


Hence the mterest for 2 years is X 2 , (i). 

It would be wdl for the beginner to work a few exercises at full length 
thus, before using the rule enabling him to write down the required 
interest at once in the form (i). 


Example i — Find the simple interest on i&1757, ISd Ad for 
2 years at 3 per cent per annum 


The req^ mt = (^787, ) X 3 X 2 

= ^105, 9g Qd Ans. 


[In such a case as this the work is easily 
performed by eompownd mult*^ and div*» ] 


& s d 

1767 , 18 4 

6 

£105,47 10 0 

20 
s 9,60 
12 
d 6,00 


Example u — Find the svmple interest^ for 2^ yea/rs at S-f per 
cent, on £370- 


The req^ int 


£370 X »f X 2-^ 
100 


[Here it is convenient 
to perform the mult**- 
and div**- in wdgar frao- 
turns,"] 


= £37q X ^ X I X ^ 
4 2 nqq 




= £34, IZs 9d Ans. 
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When the inteiest is required for a number of months they 
must be considered as twelft^^ of a year. 

Exajmtle 111 — Find the amount of ^05 14 %n*l months at 2^ jper 
cent jper annum. 

^6614 X 2|- X 


The int = < 


100 
267 

= £\Vk X 


2 12 
1 20 




12 )1799 
2,0 ) 14,9 + Il<i. 
^7 + 9^ 


= £7, 9s lid 

Hence the req^ amount = ^6514 + £^, 98 lie? = ^521, 9s lid Ans. 


When the interest is required for a number of days they must 
be considered as 365ths of a year.* 

If the day of the month of the beginnmg, and that of the end, 
of the period be given, it must be remembered that, in adding the 
days in the calendar months and parts of months involved, the 
fit St of the days mentioned must not he induded 

For instance, from June 3 to June 4 is but one day 
Hence, from April 6 to July 13 = 24 + 31 + 30 -J- 13 = 98, days 
Note — It IS ■weU to remember that 73 is a factor of 305, and hence that 
the fractions f|f reduce to f ^ of a year respectively. 


Example iv — Find the amount of £207, is. 8d. %n 219 days ad 

1 3 207 • 1 . 8 

i 20 


= (£207, Is. 8d) X 


3 

100 


^. 4,26 
12 
d SpO 


— £8, 4:8. 2d 

Hence, req^ amt. = ^0207, 8d, + £6, 48 2d = ;0213, 5^ lie?. Ans. 


* Even if theeyear be a leap year, and the extra day be counted m the num^ it is cub- 
tomary to retain 365 in the den^ 
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Bankers, &c , have no dealings in any coin less than a penny; 
hence, in calculating interest, fractions of a penny in a result are 
either neglected altogether, or th^. result is given to the nearest 
penny 

Note — ^Interest at 6 per cent, or 2^ per cent, for one year may be found 
mentally m the same way as was shown for these percentages on p 186 
(Notice, however, that a result so obtained, if multiplied by 2, 3, &c, 
cannot be rebed upon to a penny as the interest for 2, 3, &c years ) 

As mt for a yecur at 5 p c is found by taking Is for each £1 of prmci- 
pal, and as a month is of a year, it follows that to find mentally 
Int at 5 p c for one month — Take Id for each £1 of principal 

Eor instance, the mt on £4:13, 15s 9d for one month at 5 per cent is 
413(i = £1, 14s 7d , or, to the nearest penny, £1, 14s Sd 


Example v. — Find, neglecting fi actions of a ^enny, the interest <m 
^521 frcm Aug 17 to Dec 31 at 2 jper cent 


From Aug 17 to Dec 31 == 14 + 30 + 31 + 30 + 31 = 136 days 


Hence req« mt = £521 x X 


= £■ 


100 366 

621 X 2 X 136 X 2, 
100 X 366 X 2 
283424 


^ 73000 
= ^-882 

= £3, 17s 7d Atis 


[* Here, mstead of cancelling, we multiply 
both num* and den* by 2, thus obtaining the 
divisor 73000 instead of a less convenient 
one We then perform the division in deci- 
mals as far as 8 places ] 


621 

544 

2084 

2084 

2605 £ 

73)283-424(3.882 
219 
644 
584 
602 
584 
184 


Example vi — Find, within a fenny, the interest on £1874, 17s 2d 
from Jam 23 to June 30, 1896, at 4'|-% 


8 + 29 + 31 + 30 + 31+30 = 159, days 

_ £1874-86 X 1 431 
73 

= £36, 15s Ans, 


1874-86 
13 41 
1874-86 
749 94 
66 24 
1 87 £ 

7^) 2682 92(36-762 
492 


[Here we have apphed Contracted methods 
in decimals (see Chap L ), and abridged divi- 
sion (see page 16) ] 


549 

382 

''17 
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B — ^The division by 73000, generally involved m calculating interest 
for a number of days, may be avoided altogether by using "what is called 
the ** TkirdL, tenth and tenth** rule, as follows — 

^i) For the num^ of the interSst-fraction multiply the decimalized pnn- 
cipal by the rate p c and double the number of days (thus making 
the den’^ 73000) 

(ii) To the num^^ thus obtamed add ^ of itself, -jV of this third, and 
agam of this latter. 

(m) Bmde the sum by 100,000, ie move the dec point 5 ptaees to the left* 
The result, deceased by a farthing for each £10 m it, is the req*^ mterest. 


For instance, to find the vnierest on £817, 13s for 67 days at 2^ per cent 

Themt = .g air-S X X 67 X 2 
100 X 366 X 2 


= £ 


273896. 


( 1 ) 


3 

10 

10 


273896. 

91298. 

9129. 

913. 


£3.752JfjS 


(u)* 

(ill) 


73000 
= £3, 15s 

[* It is unnecessary to retain any decimals during this part of the work ] 
The reason of the role is due to the fact that 


73000 -h i of 73000 + ^ of i of 73000 + ^ of * of i of 73000 
= 73000 X (1 + i + ife +inhr) = 73000 x m 
= 1(K)010, which IS very nearly 100000. 

Now if we, in this way, mult both num^f and den^^ of the mterest-frac- 
tion by we do not alter its value, while we change the den*^ from 73000 
to 100010 Then, if we divide this new num^ by 100000 instead of by 
100010, our divisor being too small by about y of itself, our quotient 
will be too great by about of itself, t e* by about Jd m each £10. 


We have seen, in a vanety of examples, how when principal, 
rate, and time are given, the interest (or amount) can he found. 
We shall now consider the three comet se cases 


Case I — To find the Rate when principal, time, and interest 
(or amount) are given. 


Example vii — At what rate per cent would £47. 5s. he ihe sample 
interest of £350 for 3 years? 

[We first find the interest at one per cent.] 


Int at 1 per cent = 


£360 X 1 X 3 


100 




[Now as the rate is a factor of the interest, it is evident that the mterest 
at 2, 3, &C. per cent is double, treble, &c the int at one per cent. We 
therefore obtam the req*! rate by dividing the g%ven znterest by the inter- 
est at one per cmt ] 

^^4 189 . . 2 


Hence req^^ rate per cent = • 


2 


X — 4^ Am 
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Example vui — At what rate jper cent would £520 amount to 
£561, 45. in 2 yeais at simple interest^ 

[By subtracting the given pnnoip'^1 from the given amount we obtain 
the witerest at the req^ rate, and thus reduce this question to the form of 
the preceding one ] 

The tne at req^ rate = £551y — £520 = £31-^ 

But mt at 1 per cent = ^ ^ 

lOO 5 

, 150 

Hence req® rate = — £ = -s 3 i ^ 

^ .62 62 

5 

Note — The begmner must be careful not to mistake the amount for the 
^nncypal when he finds the mterest at 1 per cent 


Case II — ^To find the Time when principal, rate, and mterest 
(or amount) are given 

The method of procedure in this case is exactly similar to that 
of Case L 

Example ix — In what time would the simple interest on £92, IO 5 . 
he £12, 195 at 4: per cent? 

The mt. for req^ no of years = £ 12 -^ 

„ . . , ^92-^ X 4 X 1 

But int for one year = 

Ha) lu 

Hence the reqd no of years = | = 3^^^ 

^10 “ 


Example x — In what time would £650 amount to £661, 7$ 
at 3 per cent? 

The tnt for the tune = £661-|- — £650 = £ll|-; 

And mt for one year = 

100 2 

Hence req^ no of years = ® 


.39 

^2 


o ^ ort 1 o 


® Ans 7 months. 
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— All the preceding examples might have been regarded as ques- 
tions in Double Rule of Three, and have been treated by the “ratio’' 
method of page 136 

For instance, Fznd the simple tnterest on £370 for yrs at 3f per cent 
per annum 

This IS equivalent to the following question — 

“ If £8f 6e the zntereet on £100 for 1 year, "what is the mterest on £370 
for 2^ years 

Hence reqd int. = ie3fx|^x^ = £34, 13* 

Again, At what rate per cent per annum would £47, 6«. he the simple 
interest on £350 for 3 years t 

This IS equivalent to the following question. — 

“ If £47^ be the interest on £350 for 3 years, uhat is the interest on 
£100 /or 1 year 

Hence req^ rate = 47i X x i = 4^ 

350 3 


Case III. — To find the Principal when rate, time, and inter- 
est (or amount) are given. 

Example xi. — On whal prmdjpal is £17 ihs simjple mterest at 
3 jper cent for 4 years? 

[We first find the interest on £100 ] 

Int on ,£100 at 3% for 4 yrs. = £12. 

£ £ 

Hence, as 12 is the interest on 100 

. T 100 

12 

and 17 1^9^^ IX = ^141, IBs 4d. Jns 

Note — ^We have inserted here the full reasonmg of the “Dnitaiy” 
method The student who has acquired the “ratio” method would omit 
the 2nd Ime of reasoning 


Example xii . — What sum would amount to £460, 11^ 2^ 

centy simple interesty in 3 yea^s^ 

[We first find the amoimt of £100-3 


IrUerest on £100 at 2-^% for 3 yrs = £3 X 2-^ = £7-|-- 
/. amount of £100 . . . = £107^- 

£ £ 

Hence, as 107-^ is the amount of 100 


466i^ 


100 X 


107i 


= ;£434 Ans. 
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The following are examples of rather more difficult questions — 


Example xiu — A man Imt £1600 at a certain rate jper cent, aid 
£850 at ^ pet cent less His^annual income from loth souices 
was £118, 5s Find the rates 


If he had lent both sums at the higher rate his income would 
have been £l 18^ + the extra mt at "I- pei cent on £850 

= .£1181 + ^850 X X x^o = ^1181 + ^£41= £l22i. 


But income at one per cent on both sums 


2450 X 1 _ ^49 
100 “ 2 * 


Hence the higher of the req^ rates = 122-|- ^ = 6 

and the lower . . ,* “ ^ 



Example xiv — Divide £2400 into two pat ts such that the simple 
interest on one part, at 3 per cent for 2 -^ yeai s, shall he equal 
to that on the other at 4 -^ per cent for 2 years 

3 X 2~ -4; ^ X 2 

The 1st part x ^ = the 2nd part X ^ ■ . 

100 ^ 100 


, the 1st part '^’2 ^ ^ _ 9 

the 2nd part 3 ^ 2 ^ ^ 

[We must, therefore, divide £2400 into parts proportional to 9 and 7 ] 
Hence the req*^ parts are £2400 X = £1350 ) 
and £2400 X ^ = £1060 ) 


Example xv — A man opens a banhng account on Jan 31, 1895, 
hy depositing £120, on Feb 14 he pays in £28, on Mar 23 
he diaws £41, 10s , and <m May 7 he dtaws £32 Find the 
interest at 2 per cent due to him from the bank on June 30 


There is due to him int from 
Jan 31 to Eeb 14 (i e for 14 days) on £120 .. 

Feb 14 , Mai 23 e for 37 days) £148 

Mar 23 . May l(ie for 46 days) £106 6 

May 7 . June 30 (le for 54 days), . £74*6 

[We multiply each of the four sums by 
double the no of days for which mt, is due 
on it (1) 

Add these products (u) 

Multiply the sum by the rate p c (in) 

And then apply the “third, tenth and 
tenth” rule (iv) j 

Ans 178 6d 


3360) 

10952( 

, 9685( 
8046 1 
31943 



63886 5 
21296. ; 
2129 f 

213. r 

. 876 I^ 1 S( ) 


<i) 

(u) 

(lu) 

(iv) 
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UV. COMPOUND INTEREST. 

When the interest as it becomes due %s added to the principal, the 
money is said to be put out at Compound Interest. 

For instance, if £200 be put ont at compound interest at 5 per cent per 
annum for 8 years, at the end of the Ist year there is due 
the interest on £200 at 5 p c for a year, % e £10- 
At the end of the 2nd year there is due 
the interest on £210 at 5 p c for a year, * e £10, 10#. 

At the end of the 8rd year there is due 
the interest on £220^ at 5 p c for a year, 2 e £11, 0# 6d. 

Thus the compound interest for the 3 years is £31, 10# 6d. 
whereas the interest for the 3 years is but £10 x 3 = £80 

Hence in the case of Compound Interest, the interest for any 
one year (or other i>eriod) is the interest on the amount at the 
end of the previous year (or period). 

Thus the original principal + a year’s interest on it 

= the ^d principal % e the amount at the end of one year. 

The 2nd principal 4- a year’s interest on it 

===: the 3rd principal, ue the amount at the end of two years And so on. 

And the difference between the final amount and the original 
principal is the compound interest for the whole time. 

Note — ^Unless it is otherwise expressly stated, the interest is always 
understood to be due awnucdly. Also, fractions of a penny m firial results 
may be neglected, unless the result is required to the nearest penny. 

Example i — Find the amount at com/pound interest of ^£843, 15s 
m 3 years at 4 per cent per annum. 

1st year, 2nd year. Zrd year, 

£, 8 d £ s d £ s d 

843 . 16 . 0 877 . 10 . 0 912 - 12 . 0 



4 

4 



4 

33,75 

20 

0 , 0 

36,10 . 0.0 

20 

36,60 . 
20 

8 

, 0 

15,00 


2,00 

10,08 

12 









£ 8 
843 . 15 . 
33 . 15 

d 

0 IstP 

0 1st I 

£ 8 d 

877 10 . 0 2na P 

35 2 . 0 2 nd I 

£ 8 . 
912 . 12 
36 . 10 . 

d 

0 

. 0 

3rdP 
3rd I. 

877 . 10 

0 2ndP. 

912 . 12 . 0 3rdP 

949 . 2 

0 

4th P. 


Ans £949, 2# 

Here we have used comp mult“ and div** m the working m order to 
show how one ignorant of decimals might obtain the result 

But, as ^e shaU now show, there is great gam in conciseness when 
decimals are properly used. 

CSSS) O 
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COMPOUND INTEREST. 


In the following examples, worked in decimals, we mulhply ly 
the late pei cent and divide hy IQO simultaneously , and we do ml 
wtite down the multiplier 


123-64 

3 

3 7092 


Eor instance, in multiplying 123-64 by 3 and dividing 
the result by 100, instead of setting down the multiplier 3 
and, after the multipbcation is done, moving the decimal 
pomt t-U/O places to the Ze/i, thus — 

we multiply by an umibritten 3, setting each figure of the 
remit as soon as it is obtained two places to the right, and 
mark the decimal point vertiecdLy below that m the multi- 
phcand, thus — 

In this way the interest for any year is obtained m a position suitable 
for adding it to the principal 


123- 

3 


64 

7092 


We need not retain more than 5 places of decimals in the working 

Example u — Fmd the amamt at compound interest of £520 in 
4 years at 3 per cent 

520 

1 st Prin 

16-60 

1 st yr’s Int 

536-6 

2nd Prin 

16-068 

2 nd yr Int, 

551-668 

3id Prm 

16 66004 

3rd yr ’s Int 

668-21804 

4th Prm 

17 046541!? 

4th yr ’s Int 

685-26458 

20 

5th Prin = am^ m 4 yrs 


5,29160 

12 


Am £5S5, 58 3d 


3,49920 

jVbZe — ^The final multipbcation by 20 and 12 will be omitted m future, 
as the shillings and pence are easily obtamed at sight (See p 175 ) 


Example lu — Find the compound interest far 3 years at 4 per 
cent on ^724, 65 M £ 


Here, as we reqture but 
5 places of decs m the 
working at each stage, we 
hegvn. to mniUifily cct the 
figure m thwh type, not 
forgetting to carry from 
its nght-hand neighbour 
Having obtamed the 
amount for 3 years we 
subtract the 1st prmcipaj, 
thus obtaining the unterest 
for 3 years (See p 201 ) 


724 33333 
28 97333 

1 st Prm 

1 st yr's Int. 

763 30666 
30 13226 

2 nd Prin 

2nd yr ’s Int 

783 43892 
31-33756 

3rd Pi in 

3rd yi ’s Int. 


814 77647 

4th Pi in = am* m 3 yrs 

724 33333 

1 st Pnii 

90 44314 

Int for 3 yrs 

Ans 

£90, 8 « lOcf 
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The method of Aliquot Parts may often be used with advantage, 
especially when the rate per cent is a fractional number. 

For instance, for the rate per cent 5 
5 1 ^ 

As — — == — , instead of multiplying the prmcipal by 5 and setting the 
100 20 

figures i'too places to the nght, we may divide the principal by 20, t e 
divide by 2 and set aU the figures one place to the nght 
Again, for the rate per cent 2^ 

As =s , we divide the principal by 4 and set the figure one 

100 200 40 if J s 

place to the nght 

Also, for the rate per cent 4f 

As = . 4- = -JL -I- ? ^ = jL- _{ — ?! I — L. -we first mul- 

100 100 ^400 100 ^ 400 100 ^ 200 ^ 400* 


the principal by 4, settmg the figures two places to the nght (i) , 
then divide the prmcipal by 2, settmg the figures two places to the nght (n), 
and then divide the latter result simply by 2 (m) 

(i), (n), and (m) together make up the yearns mterest at 4f per cent 
And so on. 

Example iv. — Find^ to ihe nearest fenny, the amount at cmafomid 
mterest of J&1273, 13s M, m 2 years at per cent, 

£ 

1273-65 
-025 
-0125 

...1st Prin. 


(^1273, 13s. = 

{ 6d, = 

I Zd, = 


1 

40 


Am, £13ZS, Zs 4d 


1273-6876 

31-84218 ..1st yr^alnt. 


1306-62968 .2nd Prm 
32-63824 2Ddyr.^sInt 


1338-1679155 3rd Prm. = am* m 2 yrs. 


Example v. — Find the compound interest on .£261, 10s. for 2 

q3 


AB^=-L+i+J_, 

100 100^200^400’ 

we first multiply by an 
uif^mtten 2 and set the 
figures two places to the 
nght (i), then divide the 
pnncip^ by 200 (u), and 
then divide the last re- 
sult by 2 (in) (i), (n), 
and (m) together make 
up the 1st year’s m- 
terest. 


1 1 
200 

1 

2 

261-5 

6-230 . (i; 

1-3076 . (i 
-66376 . (ii 

IstPiin. 

) \ 

i) V. 1st yr.'s Int. 

i)j 

1 

200 

1 

2 

268-69125 .. .. 
6-37382'! 
1-34345}- .. 
-67172J 

2iid yr ^s Int. 


276-08024 .. .. 
261-6 

. .. am* in 2 yrs 
. . 1st Prin. 


14-58024 . . 

... Int. for 2 yrs 

Ans £U, 11s 'rd 



* See page 174 
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The next example illustrates the case in which the interest, due 
yearly, is required for a jpa'tt of a year * 

Example vi — Find the amounhat comjpoimd interest of £1025 


in 2-y yeaos at 3% 

Having obtamed tbe 3rd Prin- 
cipal as before, we now require the 
interest on it at 3 per cent per 
arm for TiaZf a year 

Now 3 p c per year = li- p c 
per Judf year 

We (i) divide the 8rd pnn 
by 100 , and then (u) divide this 
result by 2 

(i) and (u) together maJce the 
haJf-year*s mt 


£ 

1026. 

30 75 

1st Prin 

1st yr’s Int 

1066-75 

31*6726 

2nd Pnn. 

2nd yr s Int 

1087.4226 
10.87422 ) 
6.43711 \ 

3rd Prm 
yr ’s Int 

1103-73383 

req"* ain‘ 

Ans 

^1103, 14i 8(i 


The next two examples illustrate cases in which the interest is 
added to the jprincijpal at intervals of less than a year 


Example vii — Find to the nearest penny the amount^ at compcmnd 
interest payable half-yearly^ of £433, IBs 4:d in l-i- yeaisat 


0 per cent 

As 6 per cent means 6 per cent per 
year, %e 2^ per cent per Tiatf-jessc, 
and as 1^ years = 8 half-years, we 
must calculate mterest for three 
periods at 2J- per cent per period 

Ans £46*7, 0^, 3d 



& 

433 66666 

IstP 

10 84166 

1st I. 

-io 

444 50832 

2nd P 

11-11270 

2nd I 


465-62102 

3rdP 

11 39062 

.3rd I 


467 01154 

req*^ am* 


Example vin — Find the compound interest on £825 for a year 
^ ^2% guaiUrly 

825. .IstP 

2^% perann = ^ or §, per cent per ^ 1 1st I 

ouarter. ^ 1-03125 J 

and 1 year = 4 quarters, 
so we calculate mterest for 4 periods 
at f per cent per period 

830-16625 
4-16078 ) 
1-03769 5 

2nd P 

2nd 1 

Now 1 — 100 = = — 4- — ^ ., 

800 200 ^ 800 

so we first dzxtde the prxne hy 200 (i), 

836.34472 
4.17672 ) 
1.04418 S 

3rd P 

3rd I 

wnd then this result hy 4 (u) 

(i) and (u) together make up the Quar- 
ter's mt 

840 66562 
4-20282 \ 

1 06070 f 

4tli P 

4tli I 

Ans £20, 16a 4cd 

845 81914 
826. 

am* m 1 N r 
IstP 
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Example ix — Find the difference letween the simple and compound 
Intel est on ^£231, 12s M for 3 years at 4 per cent 
& 

231-626 IstP. 

9-26500 Igfcl 
240-89 . ,.2nd P. 

9-6356 . 2nd I 
260*5256 , 3rd P. 

10-02102 3rd 1. 

260-64662. .am* in 3 yrs. 

231-625 1st P 

28-92162. .comp int for 3 yrs. 

27*795 = Istint x 3 = simp, mt for 3 yrs 
Am. £l, 1*1266 = req^ diff. 


In the preceding examples we have seen how the compound 
interest, or amount, may easily be obtained for a small number of 
years (or periods) If, however, the number of years (or wnods) 
exceeds se/oen, a different method of treatment is preferable 


Compound interest for a large number of periods. 

£ £ 
As 100, at (say) 4% amounts in a year to 104 

* 1 

•* Too 


£ 

= 1*04 


anypnn. (say) 630, ... . 630 X 1*04 


Thus at 4 per cent 
the 2nd Prin. = 1st Prin. x 1 -04 
. 3pd Prin. = 2nd Prin X l-04=:lst Prin. X 1-04 X 1-04 
... 4th Prin. = 3rd Prm X 1-04 = 1st Pldn. X 1*04 X 1-04 X 1-04 
and BO on. 


But the 3rd, 4th, &c., Prins. are the amounts in 2, S, &c, years 
respectively. 

/. at 4 per cent, amount in 1 year = 1st Prin, X 1-04 

2 years = 1st Prin. x (1-04)* 

3 == 1st Prin. X(l-04)», 


10 =± 1st Prin. X (1-04)^^. And so on. 


Similarly^ at 3%, amonnt m 2 years = 1st Prin. X (1*03)*, 

7 .. . . = 1st Prm X (l-OSp. And so on. 

Hence, if (i) we decimal^ fhe fraction ; (ii) raise this 

decfimcd to the power whose index is the given number of years (or 
periods) ; and (in) multiply ihe principal by this power y we obtain 
an expression for the final amount. 

For mstance, the amount of £253 in 8 years at 2|-% is £253 x (1*025)^ 
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X — F%nd the cmownt of ^2500 tn 10 years at : 


Here, m order to save space, am* = ^2500 X (l*03)io 

we have omitted the work of ^ =£2500X1 

calciilating (1 03)^° For this 10000 

part of the work compare Exs = £-— XI 343' 

xv, XVI on page 180 We must 4 

calculate (1 .08)io to 7 places of __ ^1 3439 1 64 

decimals here m order to have * ^ 

3 places of decs m the product 4? » 7 cn 

2500 X (1.03)10 - ^3359 791 

Note — The amount of labour = £ 3 3 6 9, 1 5s lOd 

m calculatmg Comp. Int for a 

large no of periods may be greatly reduced by the use of Logarithms 


.10000 


X 1 3439164 


.13439 164 


= £3359-791 


£3359, 15s 10c? A 718 


The preceding examples are all varieties of the same general 
question — to find the compound interest (or amount) when pnn- 
cipal, rate, and time are known 

There remam the three converse cases to be considered 
Case I — To find the Bate when principal, compound mterest 
(or amount), and time are given 
This case is considered m the chapter on Square Root 

Case n — To find the Time when principal, rate, and interest 
(or amount) are given 


Example xl — In what time would £600 amount to £694, 11s 6d 
at 6 per cent compound mt&iest? 

£f 

Here the given am* is £694-675 600 1st P 

30 1st I 


[The req*! tune may be found by 
trial , le we find the amount m 
1, 2, 8, &c years until we obtain 
either the given amount, or the 
first amount which exceeds it ] 


630 

2nd P 

31-6 

2nd I 

661-5 

3rdP 

33 076 

3rd I 


Ans 3 years 694-575 = am* in 3 years 


Example xu — In what time would £423, 135 9c?. he the com- 
pound interest^ to the nearest penny, on £^*1 lb at A pei cent? ^ 
Here £3716 + £423 6875 = £4138*6875, the amount in req<^ time 


After obtaining the 
4th P. we observe that 
the given amount in the 
req<i time hes between 
the amounts m 2 and 3 


3715. IstP 

148-60 1st I 

3863.6 2ndP 

154 544 2nd I 


years 4018.144 3rd P or am* in 2 

Hence the req^ time 160 72576. 3rd I 

IS 2yrs + somefraotioii 4178-86976 . 4th P or am‘ m 3 
of a year 

In order to find this fraction we proceed thus — 


yrs. 

yrs 
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Am* in req^ time — am* in 2 yrs = ^4138*6875 — ^4018-144 

== ^£ 120-6435 

Am* in 3 yrs — am* m 2 yrs = ^160*72576 

. req^ fraction ;£120*5435 3 

•• lyeax £160-72576” 4= 


1 ) 1 20-5^^^^ ( -76 

112 6 


Note — ^As the given int was ap- 
proximate, we obtain the req^ fraction 
of a yeai by Approximation. 


/. req^ time = 


80 

2-|-yrs Atis 


Case UL — To find the Principal when the rate, time, and 
compound interest (or amount) are given. 

Example xiii — WTud swm woidd amoimt at GomjpouTbd interest to 
£813, 105. 2d. {nearly) in 3 years at h pei cent? 

[In this case the method of page 205 is convenient ] 

£1 in 3 yrs at 6 per cent amounts to £l X (1-06)® 

£ £ 

Hence as 1 X (1*06)® is the amount of 1 

. n 1 


and 


813*8083 


(1-06)® 

813*8083 


(1-06)® 

Note — ^To save space the approximate calculation of 
IS omitted. For the method see next Ex 


• £703 Am, 


£818-8083 

(1-05)^ 


Example xiv — What sum put out at compound interest for 3 
yeais at 4 per cent would gam £64, 125 4d / 

£1 in 3 yrs. at 4% comp int amounts to £(1*04)® 

1 . . . . . gamstn^ £(1-04)® — £1 

= £-124864.* 

£ £ 

Hence as -124864 is the comp int on 1 

64-6166 


/. 64*6166 


n-04 

416 


-124864 


= £617, 10a Ans. 


1-0816 

43264 

1-124864 


*124i^l|^)64-6166(5l7*6 nearly* 
62 4320 
2 1846 
1 2486 
9360 
8740 
620 


* Here we square 1-04 by adding to 1-04, of 1-04, t,e we mult, by 
4, setting the figures two places to the right; and so on. See p. 202. 
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Tlie following are examples of other problems involving the 
methods of Compound Interest 

Example xv — The population of" % city is 765240, and its amml 
increase is at the rate of 2*7 per cent, what will he the popvr 
latwn at the end of 3 years? 



765240 . 

1st pop. 

19131 ) 

1530 48 S 

1st yr ’s me 


786901.48 
19647.53 } 
1571.80 ( 

2nd pop 
. 2nd yr.’s me 

'807130.81 
20178.02 1 
1614.24 f 

3rd pop 

3rd yr ’s me 

828913-07 

pop at end of 3 yrs Ana 828913 


"ELere as we only require the result correct to the nearest integer, we 
retam but 2 places of decimals in the working 

Now ^ = 4 + 5^ therefore, (i) divide the 

100 1000 1000 40 ^ 600 ' ' 

ongmal pop by 40 , then (u) divide the original pop by 600 , (i) and (u) 
together make up the Ist year’s increase And so on 
Note — for the word “increase” we substitute “deciease”, then, instead 
of adding, we subtract at each stage, to obtain the final pop 


Example xvi — The difference hehjoeen the simple and compound 
interest on a certain sum for 2 years at 3 pei cent is £1, 105 
Find the sum. 


[We first find the difference between the simple and comp mt on 
£100 for the tune ] 

Simple mt. on £100 for 2 yrs at 3% is £6 

Comp. ... + 

^ ^ 100 100 

q £ 

Sence the difference is on a principal of 100 

... . lo' • 100 X —2. 

_ 9 _ 

100 

= £ 5 ^^ — ^ 1666 , 4td Am 

3 
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Example xvu — £1030 is honowed for 2 years, at 6 per cent com- 
pound inte'iest, to he repaid, principal and inteiest, in two eqml 
annual instalments Fiiid the amount of an instalment. 

It IS evident that the two instalments, together with the int 
on the first instal for one year, must be equal to the amount of 
£1030 in 2 years. 


z e, req<^ mstal. + req<^ instal X 1 *06 = £1030 X (1*06)^* 


or, req^ instal. X (1 + 1 *06) = £1030 X (1 -06)* 


the req<^ instal. 


== £ 


1030 X 1-06 X 1-06 
2-06 


[* See p 205 ] 


= £561, 163 Jns 


Example xvui — Jf £400 amounts to £532, 8s in 3 years at 
compound interest, what would £5000 amount to in 8 years at 
the same rate per cent? 


[We know, from page 205, that 

£1 amounts m 3 yrs to £1 X 

.6 

♦ e when the number of years is doubled the Amount of £1 is squared. 

Similarly, , trebled 

so on ] 

£ 

Hence, as 400 amounts in 3 yrs to 
and, consequently, 1 3 . 


cubed And 

£ 

532-4 

632-4 

400 


1 

and /. 5000 


6 . . 

6 .. 



X 5000 


6324 X 5324 X 50 
400 X 400 


= £8857, 16s, Id Ans, 


Note — If a quantity be subject to a periodical decrease at a given rate 
per cent, the remainder at the end of a given number of periods may he 

found by multiplying the original quantity by raised to tike 

power whose zvhdex is the given numiber of periods (Of. p 206.) 
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LVL DISCOUNT AND PRESENT WORTH. 

Practical, or Bankers^ Discount 

When one merchant purchases goods of another he does not 
usually pay for the goods in ready money, but by giving a Bill of 
Exchange 

A Bill of Exchange is a document authorizing the person 
to whom it IS given to receive a specified sum of money at the eiul 
of a stated time 

The person to whom the “ Bill” is given need not, however, 
wait until the end of the stated time for his money, he can sell 
the Bill for cash* to a Banker, or Bill-broker 

But the amount of cash he receives for it will be rather less than 
the sum named in the Bill ^ (for, as interest can always be obtained 
for money, it is evident that a sum of ready money is more valu- 
able than the same sum at some future time ) 

■When a Bill of Exchange is sold for cash it is said to be 
Discounted. 

The sum of money named in the Bill is called its Face Value. 

The amount of cash obtained for the Bill at the time it is dis- 
counted is called its (Commercial) Present Worth (or Value), 
and the difference between the Face Value and the cash value of 
the Bill IS called the Bankers’ (or Commercial) Discount 

The Bankers’ Discount is always the Interest (at some rate 
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A Bill of Exchange whicli is TiomiTially due on a cerfcaia day la 
not legally due until thee days latey’^ these 3 days are cafiedL 
Days of Grace. 

For instance, a three-months’ bill dated June 3, •would h»e nomitiaUyr 
due on Sep 3, but not legally due until Sep 6 

The Banker, or Bill-broker, always includes the days of gxacs 
m reckoning the time for which he charges discount 

Note — ^In questions m which the actual dates are meMwned the days oi 
grace should always be taken account of , but m questions in whicti th« 
actual dates are not mentioned the days of grace may be supposed to 
already included in the mterval named 

SPECIMEN OP A BILIi OP EXCHAJJfGE. 

M/00, JBon.doTVj jSep f8(l6 

*“*'^**^ 9'Jiree montTbs cojter daide pay to 

order one Tbiondred pownds for vaZvje reoevz^ei, 

St Mr. folm SM, 

^irminglocem. 


Here we may suppose that Mr Jones has supplied 3dr. Smith, wi-feh 
goods to the value of ^61 00, and that Mr. Jones then wxites a Bill oi 
Exchange of the above form. 

Mr Jones is called the drawer”, and Mr Smith, the 
Mr Smith next writes the word “accepted”, and signs his nam^ acroes 
the face of the bill, returning it to Mr J ones 
Mr Smith having now ^'•accepted” the three-months’ bill, 
dated) Sep 7, has made himself liable for the £1100 on Dec. lOth 
Mr. J ones has now choice of the following three alternatives — 

(i) He may keep the bill untfl. Dec 10 and then olotain the whole jsm of 
£100, or 

(u) He may at any time before Dec 10 (say on Sep 23), having sigmed 
his own name at the back of the bill (which constitutes his “order ’*), 
discount it for cash, obtaining from a "banker, or biB-discaonnfcer, 
£100 Tiwnus the int. on £100 at, say 5, % for 73 days (»e. the no. of 
days from Sep 23 to Dec 10) ; or 

(m) He may, having signed his name on the hade, pass the bill on to a 
third person, 3S&. Brown, to whom he owes mon^ — in which emse 
Mr Brown has choice of the same three alternatives 
The person to whose order the bill iB made payaU© is called -the 
“payee”. In the above specimen Mr. Jones is both drawer and pay^, 
he might, however, have inserted the name of a third person as payee 
The above is but one of many forms of a hill of exchange 
A Prom.%9Sory Nate dtBfera from a bill of exchange mainly ua. beang 
drawn by ^ debtor instead of by the creditor It can "be in the saajue 

way as a Bill (See the Exercises, !Nfo. 29, for a specimon.) 
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bankers’ discount. 


Example u — F%nd the hanlceT^s charge for discounting on June 5 
at a bill for £450, diaum May 21 at 3 months ’ 

[Here tlie days of grace must be ta^en accoimt of 
As the bJl was dated May 21, the money was nomznaUy due on Aug 2L 
and therefore legally due on Aug 24 ] 

On June 5 the bill had 25 + 31 + 24 = 80, days still to nm 

Hence Bankers’ disc = £450 X X = £4, 18g. 8 d Ans 

Note — ^Here, and m smular cases, we calculate the discount to the 
nearest penny 

Etamp t.e in — Find the pesent worth of a hill for £1386, 15g 
at 90 days^ sight, presented foi acceptance on Sep 17, and 
discoumted at on Oct 3 

The bill was legally due on Dec 19 (t e 93 days from Sep 17), 
on Oct 3 it had still to run 28 + 30 + 19 = 77, days 
Hence disc, to int on £1386, 15« for 77 days at 4%, 

= £11, I4s 

reqd P W = £1386, 15^ — £11, 14$ = £1375, Is Ans 

Example iv — A thee^onths' bill draun Apil 15 , cmd discounted 
May 6 4%, realized £217 find its iace value 

No of days for which disc was charged = 25 + 30 + 18 = 73 
Now Face val — Int on Face val = P W 

A *7 ^ ^ 

/. Face val. — Fa.oe val X =7^ X 5^ = 217 
100 3d5 

^e Face val ^ g) = 

Face val = 217 — = J218, 15a Aru 


Example v — Show that a banker who discounts a hill at 5% 
when it has still 73 days to rv/n, obtains interest at the rcke 
of 6^ per cent for his money 

Here Banker’s disc on a bill for £100 would be £5 X -^ = £1, 
the cash he advances on it = £100 — £l = £99 

Hence on 99 lent for yr he gets 1 int 

••• 100 1 1X^X6= 

i e, he obtains int at the rate of 5^^ per cent per annum dh his capital. 
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Note — Hence when a banker discounts a bill at a certain rate per cen^ 
he obtains rather more than that rate per cent on the money he advances* 
We shall now consider what %f charged as discount, would gvit the 
dtscounter vnterest at the ducQ%nt%ng rate per cent, and no more, on the 
money he advances 

It should, however, be clearly understood that this is purely a matter of 
theory, and of no practical importance, as Bills of Exchange, &c , which 
only run for short periods, are always discounted m the maimer already 
exemplified 

Thbobbtioal (ovten called “Trub”) Discount* 

As J01OO at, say, 4 per cent amounts m a year to £104, it follows that, 
at 4 per cent, 

£100 IS the theoretical pres worth of a debt of £104 due at end of a year, 
and £4 is the theoretical dxscount on £104 

1 e the Theoretical Present of a debt due at some future time is 

that sum which, with mterest, amounts m the given tune to the debt, 
and the Theoretical Discount is the interest on the theoretical present worth 
of the debt (not on the debt itself) 

Hence questions on Theoretical Discount and Present Worth, for short 
periods, are but varieties of Case III m Simple Interest 

Ex VI — Find the Theoretical Present Worth of a debt of £667, due in 
3 months, supposing money to be worth 6 % 

£100 amounts in 8 mo at 5% to £101^, 

£ & 

/. Theo Pres Worth of a debt of lOlJ is 100 
/. .... 567 100 X = £560 Am. 

Ex vii — Find the *Hrue" discount at 3 per cent on £282, 16a. due at the 
end of 4 months 

£100 amounts m 4 mo at 3% to £101, 

& £ 

/, on 101 the “true** discount is 1 

282i . 1 X --- £% 16» Atu 

Ex viii — If the “ true*^ discount on £766 due in 73 days ts £6, what is the 
late per cenfi 

As £6 IS the *‘true** disc, on £766 for -J year, 

£6 . interest £750 
Hence (see Case I, Simple Int ) the rate per cent is 4 Ans 

Ex. ix — On what sum, due in 6 months, is £8 the “ true** discount at 5% f 

£100 m 6 mo. at 6% amounts to £102^, 

£ £ 

/* 2J is the theoretical discount on 102-|^ 

.V 8 102i X :^ = je328 

• ' T 
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LONG PERIOD PRESENT VALUE. 


Note — We have already noticed (see pages 104, 186) that an allowance 
often made by a tradesman to a customer who pays ready money, is called 
Trade Discount This is merely a percentage on the price of the goods* 
% e, tvme is not considered m the c^cr^ation ’ 


Long Period Present Value 
Here practice agrees with theory 

The Present Value (or Worth) of a given sum of money dm 
at the end of a nvmb&i of yea/rs is that sum which^ at comgmnd 
at a given rate per cent, amov/tifs in the tune to the given sum 


Example x — Find, to the neaiest^enny^ the Present TFmthof 
due in 3 yeais, allowing compound interest at 4: pe7 cent 


£l amounts in 3 years at 4%, comp int , to ^(1*04)3* 
£. & 


/. (1*04)3 has Pres Yal 

/•I . . 

and 800 . . 


1 

1 

(1-04)3 ^ 

800 _ 800 
(1 04)3 ~ 1 124864 


= 711-188 = ^711, 2s 9d Am 


1-04 1.1^^S[(^^) 800*0000 (71 1-188 


416 787 4048 

1-0816 2nd power 12 6962 

43264 11 2486 

1-124864 3rd power 1 3466 

1 1249 
2217 

Note — ^We square 1-04 by addvng to 1*04 1226 

of 1 • 04 (See the method on p 202 ) 9 92 

899 

93 


E xamp le xi — How many pounds must a man invest, at 3 p&r 
cent compound vnieiest, on his daughter's 16^^ birthday in mder 
that she may come into ^1000 on her 21st hirthdwy? 


^1 amounts in 5 yrs at 3%, comp int, to ^(1*03)®, 
(1 03)« has Pres Tal. 1 


1000 


(T^ 


gee page 187 
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If by tbe payment of a sxmi of money down a person acquires 
the right to receive a fixed annual income, he is said to purchase 
an Annuity ^ 

An annuity is called (i) teimmahU^ or (li) jperjpeiual^ according 
as it IS agreed that it shall continue for (i) a certain number of 
years and then cease, or (ii) for an unlimited number of years. 

The following examples show how simple cases of terminable 
annuities may be treated by the ordinary methods of Arithmetic. 

Example xii. — Find^ to the nearest pound, the present value of an 
annuity of £80, to continue for 5 years, the fast payment to 
he made a yeai hence, allowing compomid interest at 3 per cent. 

If an annuity of £l for 5 years were left unpaid, there would be 
due at the end of the time (allowing comp mt at 3%) 

£1 (^ e the last instalment) 

+ £1 -03 (^ e amt in 1 yr at 3% of the last instal. but one) 


+ £(1-03)2 ( 2yrg two) 

4-£(1-03)2( 3 three) 

+ £(1*03)^( 4 first instalment) 


= £1 + 1-03 + 1-0609 + 1*0927 + 1-1254 = £5-309. 

Hence as an annuity of £i amounts to £5-309 

£80 . ..£5-309 X 80 

But £1 amounts in 5 yrs at 3% to £(1-03)® = £1*1591 
& & 

Hence, as 1-1591 has Pres Val. 1 

/. 6-309 X 80 . . ..IX = i.366 An$. 

1 1591 ■ 

Example — What annuity, to continue for 6 years, the first 

instahnent being due a year hence, could be purchased for 
£1000, when money is worth 4 per cent? 

Amount of an annuity of £1, left unpaid, for 6 yrs. at 4% comp, int. 
^ £1 + 1*04 + (1 04)2 + (1-04)8 + (I.04)< + (1-04)® = £6- 632974 
But amount of £1 m 6 yrs at 4% is £(1-04)® = £1*265318. 

Hence is Pres Tal of ;£e-632974 due in 6 yrs. 

1-265318 

%^e ~ ^ Will purchase an annuity of 1 for 6 yrs, 

1 •266318 

1000 X 1000 = JI90, 15* 3d. 
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LVIL STOCKS AND SHARES. 

Stocks 

When one person borrows money from another he borrows on 
the understanding (i) that he must pay inteiest at some rate per 
cent agreed upon, (ii) that he must, eventually, 'i^ay the pnncipaL 
The lender’s security for his money is, usually, a mortgage on 
some property possessed by the borrower 

When, however, the Government of a country, or the Corpo- 
ration of a town, borrows money (to meet some extraordinary 
expenditure not provided for by the ordinary revenue from taxes, 
or rates), it borrows on the understanding (i) that a fixed rate of 
interest will be paid continuously, but (u) that it can never he 
called v^on to r&pay the principal 

A lender, in this case, who wishes to recover his prmcipal 
sells his right to the fixed interest. 

The security^ in this case, is the obligation of the Governmentj 
or Corporation, to pay the interest out of the taxes, or rates 
A person who has acquired the right to the intei est of, say, £500 
froin a Government is said to ‘*hold £500 stock” ^ and a person 
who buys, or sells, this light to the interest of £500 is said to buy, or 
sell, **£500 &tock“^ 

A person who buys, or sells, £100 stock does not, as a rule, pay, 
or receive, exactly £100 atsh for it Stock, like other things 
bought and sold, has a fluctuating market price — the price risyng^ 
or falling^ according as the number of persons who wish to huy 
tends to exceed or fall short of the number who wish to sell 
The market price of stock is always expressed by the numr 
h&i of pounds, cash, which will purchase £100 stock 

For instance, when some particular stock is said to be “ at 108 ", we must 
imderstand that £108 cash is then the price of £100 stock of that kmd 

Any quantity of Stock may be bought, or sold 

For instance, a person might buy £321, 16s 4d stock, and, if the rate 
of interest on this stock were 3 per cent, he would then have bought the 
right to £9, ISs let. a year, t c he would have bought amt annuity of 
£9, ISa let 

On some stocks the interest is paid half-yearly, on others guar- 
tealy, these payments are called Dividends. 

Dividends are always calculated on the arrtownt of Stock held 

Note — ^The beginner must be very careful not to mistake ^pounds stock 
for pounds casJi, or vice versa For instance^ in the statement “ a man 
^n,ve8ts £1000 m the 8 per cents", the £1000 is cash, but m the statement 
“a man holds £1000 m the S per cents”, the £1000 is stock 
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The following examples* illustrate various cases which occur. 

Example i — Find the cost of stock, at 123. 

[In other words — “If iClOO s^eh cost £123 cash, what will £826 stock 
oost«^'] Stock. £ 

As 100 costs 123 

826 123 X III = ^1014, 16<. Atu. 


Example u — How much stock, at 93, can he hmight for j£217? 

[In other words — “If £93 cash will pay for £100 stock, how mnch 
stock will £217 cash pay for^”] 

& Stock. 

As 93 pays for 100 

/, 217 100 X 14 ? = £%ZZ, 6* 8d stock Am. 

93 ' 

Example lii — JFhat annual income is ohtavned from £8750 stock 
paying 3 p&r cent? 

[In other words — “ If £100 stock yields an income of £3, what income 
will £8750 stock yield?’*] 

Stock. £ 

As 100 yields 3 income 

8760 3 X = ^262, 10». Ant. 

Note — ^As the income is the interest, calculated on the nomtnaZ pnn- 
cipaJ, la on the amount of stock, Income = Stock x 

Hence, conversely, the amount of stock which yields a given income is 

found from the formula* Stock = Income x — ^^5 — (II). 

rate p. c. 


Example iv . — Fmd the annual income obtained by investing £5800 
in a 5 per cmt stock ai 116 

[In other words — “If £116 will buy the right to £5 a year, how 
much a year will £5800 cash buy the nght to***] 


£ 

As 116 cash purchases an income of 
5800 


£ 

5 


6 X 6800 
116 


=: £250 Ans. 


N B — ^From this result we see that the income may be found by 
multiplying the sum invested hy the rate per cent, and dividing the 
result by the market prvse of the stock 

laoome = mveated X rate p c. -jjj. 

market pnce of stock 


* In order to save space, the merely mechanical part of the working is omitted, vanons 
methods of p^^mung this havmff already been folly exemplified The stadent^ how* 
ever, is reminded that the whoU othis work must be shown m an examination. 

(S#8) B 
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There is a special market, called the Stock Exchange, ’where 
stocks and shares are bought and sold 

The agents employed by the public to buy, or sell, for them 
are called Stock-brokers The stockbroker’s charge, called Broker- 
age, IS a 'percentage on the guantity of stock bought, or sold 
Hence when stock is bought^ the brokerage is added to the 
market 'price of the stock, when it is subtracted from the 
market price 

Note — The brokerage on Grovemment stock is 2s 6c? per £100 stock 
^ e ^ per cent on the amount of stock dealt with On certain other stocks 
the brokerage is i per cent 

IFor instance, when a certain Government stock is at 112, the cost (throngk 
a broker) to a bitter would be £112^ cash per £100 stock bought, the 
sum realt 2 ed by a seller would be £111§ cash per £100 stock sold 

[When brokerage is not specially mentioned in a question it need mt be 
considered, but may be supposed to be already included m the stated price ] 

Example y — Find the cost of -£733, 65 M, stock at 108, allow 
ing for broke') age at ^ per cent 
stock £ 4 

As 100 costs 108-g 

733|- 108^ X = £792, 18* 4d Atui 

Example vi — How much would be ') ealized by the sale of £2450 
stock at 134 f {Brokerage per cent) 
stock & 

As 100 realizes 133^ 

2460 . 133f X ^5 = £Z276, l7o Qd Ant 


Example vu — How m'och stock at 95-^ could he bought for £1020, 
allowing 2s 6d per cent for brokerage? 

^ stock. 

As 95-| IS the cost of 100 

1020 . . 100 X 1.2^ = -eioee, 13s 4^ stock Am. 

95-1 

Ex AM PLE vui — How much stock at 95^ would be sold for £15261 
{Brokerage \ p c) 

stock 

As 95^ is realized by the sale of 100 

1626 100 X = ^1600 stock Ant 

96f 
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Example ix. — Find the net gymierly dividend, after deducting 
income-tax at 8d. m the pouTid, obtained by investing ^1162 
in ^\feT cents at 101 ^fkthe hoherage being \'per cent. 

The gross quarterly dividend on each £100 stock is of £4^ = £^, 

9 232* 87 

the net quarterly dividend, less income-tax, = £- X = £~. 

o 240 80 

87 

Hence, as £108, invested, yields div^ 

80 

1182 = Ans. 


Example x. — JFhat rate j^er ceni of interest on capital is obtained 
by imesting in a 4: per cent stock at 85? 

As £4 is the interest obtained by investing £85, we have but to 
express the ratio of £4 to £85 as a percentage. 


= ft? = 4fpercen^«,. 


Example xi — Which investment pays better — 3 per cent stock at 
97, m 5 per cent stock at 161 % 

[Here we compare the cost of equal incomes obtained from the two stocks.] 
In the 1st stock an income of £3 is bought for £97, 

...... £t ... =^ 82 |- 

In the 2nd stock an income of £6 . . . . £161, 

.• ^ ... = ;£ 32 |- 

Now 32^ is less than 32-J, /. in the 2nd stock tiie same income is 
obtained by investing less capUcd, Ans. 5 per cents at 161. 


Example xii — Find the change in income caused by selling out 
iB2400 4 per c&rd stock at 135, cmd imesimg the proce^ in 
per cent stock cd 108. 

The mcome from £2400 stock at 4% is £24 X 4 = £96. 
Again, £2400 stock sells for £135 X 24 cash. 

And as £108 mvested in the 2nd stock yields £2^ income, 


135 X 24 . .. 


Hence the loss in income = £96— £7 5 = £21 Ans, 


See page 140 
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A’oftf — The following terms are used in connection with stocks * — 
THE FUNDS — The bulk of the National Debt of England (incurred m 
time of called the Funded Debt, or the Funds, now consists of two 
parts on one of which interest at fhe rate of 2^ per cent per annum is 
paid, on the other, 2J per cent per ann is paid, and wail continue to bo 
p«d until 1903, when the int on this part also be reduced to 2;^ p c 
CONSOLS — ^The above stocks are called Consols (i e. consohdated annui- 
ties) The dividends on Consols are paid through the Bank of England, 
quarteAy, on Apnl 5, July 5, Oct 5, and Jan 5 (See page 27 ) 

The 2f per cent Consols are sometimes spoken of as ‘‘ Goschens ”, 
for It was when Mr Goschen was Chancellor of the Exchequer in 1888 
that the rate of interest, formerly 3%, was reduced to 2J% It was then 
further enacted that^ in order to reduce the National Debt, the Govern- 
ment may in 1923 redeem, {le pay off) any amount of Consols at the 
rate of £190 cash for each £100 stock 

BONDS. — ^Foreign Government Stocks are so called from the documents 
given to the holders of such stocks From these Bonds, certificates, 
called coupon^ are cut which entitle the holder to his dividend each 
half-year until the Bond is redeemed 

PAR — When the market price of £100 stock is £100 cash, the stock is 
said to be “at par** (Latm, par, equal) And the stock is said to be 
aboie, or bdow, par, according as the market price of £100 stock is 
greater, or less, than £100 cash 

PREMIUM — Also, when the market price of £100 stock is greater than 
£100 cash, the stock is saad to be “at a premium**. Thus, if £100 stock 
IS worth £104 cash, that stock is “at 4 p c premium** 

DISCOUNT. — And, when the market price of £100 stock is less 

£100 cash, the stock la said to ho “at a discount** Thus, if £100 stock 
is worth hut £95 cash, that stock is “at 5 p c discount** 

A wtock-jMer is a person who deals in stocks and shares A stock-broker 
the agent of the public, buys from, or sells to, a stock-jobber 
When the market price of stock on any day is quoted in the newspapers 
two prices are given, the higher is the price the broker pays for stock he 
bi^ from, and tbe lower the pnoe he receives for stock he sells to, the 
stock-jobber. Thus, when a stock is quoted at “lOSJ-lOSJ”, the 
broker 6i*y« at £108J, but sdls at £108f, per £100 stock 
The market pnce of a stock is not necessarily high when the rate of mterest 
paid m high, a more important consideration bemg the degree of safety 
investment offers. Thus English Government stocks pay a low rate of 
mterest, yet their market pnoe is high compared with that of other stocks 

Shares 

When It is proposed to cany on some business on a large 
scale, consequently, a large cajpital is required, a few persons 
specmlly interested in the undertaking (called Directors) draw up 
a statement (called a Prospectus) of what they propose and the 
^<mnt of capital needed for the purpose Thds capital they 
divide into a large number of equal parts, called Shares,* and 
invite the pubhc to become partners in the business 

^ divided upin>o shares, but is 
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The whole body of partners thus formed is called a Company, 
and the partners are called Share-holders, 

The net profits are divided periodically among the shaieholders, 
the Dividend being declared as a perceniage of the capital 

A shareholder cannot requiie a company to refund the money 
he has paid for shares, but he may sell his shares 


The market pnce of shares rises, or falls, according as the com- 
pany is more or less prosperous. 

The market price of shares is generally expressed by the num- 
ber of pounds cash (whole or fractional) which one share costs 


For instance, when j£ 10 shares in a company are “at 12^”, then £12J^ 
cash will purch^ the right to dzmdends on £10 of tJie companTfe capital 

Dividends are calculated on the nominal value of shares 


The chief distinction between stocks and shares is that, while 
any quantity of stock may be bought, or sold, only whole numheis 
of shai es are, as a rule, dealt wim. 

Shares are said to be “at a premium”, “at par” or “at a dis- 
count”, according as their cash value is greater than, equal to, or 
less than, their nominal value. 

For instance, if a £5 share in a company costs £6 cash, the shares of 
that company are at 1 premium , if a £5 share costs £5 cash, the shares 
are at par , if a £5 share costs £4^ cash, the shares are at ^ discount. 

iV — 2 premium is here very different from 2 per cent premium, 
for if a £10 share is at 2 premium, its cash value is £12 ; ^ 
whereas if it is at 2 per cent premium, its cash value is £ 105 ^ 

Brokerage is calculated usually either at the rate of ^ per cent 
on the norninal value of shares, or else at so much pei share. 

For instance, the brokerage, at ^ p c , on 7 £10 shares is £70 200 = 7a 

Note — ^The word “ Limited ” now forms part of the title of moat com- 
panies; it signifies that the habihty of the shareholders is hmtted to the 
number of thevr shares Formerly shareholders were fully responsible 
(like partners m a firm) for all the debts of a bankrupt company 

Some companies {eg Banks and Insurance Companies) do not require 
their whole capital for immediate use, m such cases only part of the 
nominal value of each share is paid up, and the comjMuiy then may, in 
case of need, call upon its shareholders for all, or part, of what is not paid 
up Dividends are then calculated on the paid up capitaL 

Companies often divide their shares, or stock, into different classes — 
Debenture, Preference, and Ordinary Debenture holders have the 
security of a mortgage on the company’s property, eg buildings, land, 
machmery, &c , and receive mterest at a fixed rate Holders of Preference 
shares, or stock, have the right to mterest at b, fixed rate to be paid out of 
profits before the claims of ordinary shareholders are considered; and then 
Ordinfuy shareholders are entitled to the whole of any remaimng profits 
Hence Debentures offer good security with a moderate rate of mterest, 
Ordmaiy Shares, no security with the possibility of a high rate of mterest. 
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Example xiii — Find the cost of 27 £10 shares in a company ^ at 
12|. & 

As 1 share costs 12-J> 

27 shares cost 12-^ X 27 = jg337, IQg Ans 

Example xiv — FiTid the income from 175 £2 sha'^es in a com- 
pany paying a dvmdend of 6 per cent 

Income = £2 X 175 X = £21 Ans 

Example xv — How many £5 shares at 6:^ could he bought for 
£3001 & 

As 6^ will pay for 1 share, 

300 .... lx 222 = 48 shares Atis 

^ 

Example xvl — Find the cost < 7 ^ 108 £1 shares at \ premium 

& 

As 1 shao:^ costs 

/. 108 shares cost 1-J X 108 = £135 Ans 


Example xnL — Find the amount of cash realized by the sale of 
75 £20 shares, at 2^ discount {Brokerage ^p c) 

The broker sella the shares for £17^ X 75 = £131 2-|- 


The brokerage p. c on the nommal value of the shares) 
= £20 X 76 X ^ = £7^ 


/. amount of cash realized = £1 3 1 2-^ — £7-|- = £1305 Ans 


Example xvui. — A man buys fifty £50 shares in a company, 
£20 paid up, ai 22 ^, and receives a dividend at the rate of 'A 
per cenL After paying a call of £5 per share, he receives a 
dmdend at the rate of per cent, and then sells his sha/res of 
20 ^. What amounts did he receive in dividends, and what 
eeptktl did he sacrifice by the sale? 

1st dividend = £20 X 50 X = £40 Atis (i) 

2nd dividend = £25 X 50 X = £43, 15s ^ Ans (li) 
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Total cost of shares = £22^ X 50 + X 50 = £27-^ X 50. 

Besult of sale = ^26^ X 60, 

/. loss of capital = X 50 — £26^ X 50 

= £1-^ X 50 = £62, 10^ Ang (iii). 

The following examples in stocks are more complex than those 
previously given — 

Example xix. — If when 2|- per cent Consols were quoted at 
111 — 11 person invested i&2000, and sold out when they 
were quoted at 109|- — uhat capital uould he sacrifice? 

{Brokerage -g- p c.) 

He buys at lll-|-* + i = llli» and sells at lOOf - I* = 109|-; 

109^ 874 

he reduces his capital in the ratio = 

lllf 

Hence his loss = £2000 — £2000 X == £2000 X ^1 — 

= £2000 X = £2000 X •;^ = £42, lls. neaily Atis, 
S9d 4/ 

Example xx — TFkat is the market price of ^ per cent Railway 
Debeniur e stock, if hy hiying this stock with the proceeds of the 
sale of £3200 2^ per cent Consols at 102 , an increase of 
£1, IO 5 in annual income results? {Brokerage on Consols -g-; 
on Railway stock, per cent ) 

Original mcome = £32 X 2^ = £80. 

New income = £80 + == £81-|t 

and the amount of Hy. stock which yields this inc, =£81-g* X stxKsk + 

But the Consols sold for £10X*|^ X 32 cash = £3260 cash. 

Stock ^ 

Hence, as 81-|- X is bought for 3260, 

100 , .. . 3260 X i£2 = £160. 

81^ X ~ 

But this cost includes the brokerage, ^ 

the market price of the Ky. stock = 160 — = 1^^ 


* See Note, p 220 


t See Note, p. 217 (EQi 
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JSxAHPLS XXI — A person invests ^£55 00 partly in a 4c pei cent 
stock at 130, and partly in a Z per cent stock at 117, and 
receives Hie same income from each Find the amount he invests 
in each stocky and his total income 

& £> 

An income of 4 results from investing 130 in the 1st stock, 

130 ^ 

4 

117 2nd 

117 
3 


1 

3 

1 


= ^39 


66 


Hence the sums mvested must be in the ratio — 39 

le 5 6 

[W© therefore divide £5500 into parts proportional to 5 and 6 ] 
the req^ parts are ~ of ^6500, ~ of £6500, 


t e £2500 must be invested in the 4 

3 


and £3000 
Again, total mcome s= twice £2500 X 


] Am ( 1 ) 

-A.*= j g2000 

130 ^ 13 


== £153, 16^ lid: Ans (ii) 


Example xxu — If a person invests ^61000 in 2^ per cents at 99, 
how much must he also invest in 4 per cents at \\2^ so as to 
ohtam interest at the rate of 3 per cent on his whole investment? 

£ 2^ 

On £100 mvested in the 1st stock he obtains 100 X -i = £2 t me 

99 • 


£100 . 


2nd 


100 X 


But the average income on £100 mvested is £3 


112i 


= £3| 


Thus^ on the 1st investment he obtains — per cent helow the average. 


and 


2iid 


5 

9 


above 


Hence the sum mvested in the 1st stock must bear to that mvested in 
the 2nd the ratio of 5 to 2 

/. the req^ sum = ■§■ of £1000 = £400 Ane 


* See note cm pa«« 217 (m) 
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LVIIL FOREIGN MONEY. 

Decimal Coinages 


With the exception of England and India, all important coun- 
tries have decimal money systems. 

In all such systems there are two prinapal* coins, the smaller of 
which IS always some decimal part (generally -j^) of the larger 

For instance, in France these corns are the franc^ and the centime 
=5 of a franc. 

In Germany they are the marJc, and the pfennig — of a mark. 

Compared with a non -decimal system a decimal system of 
money has the advantage of greatly simphfying calculations. 

Reduction from one denommation to another involves no laboar^ 
being performed at sight 

For instance, as centimes are hundredths of jhancs, 6 francs 15 centmies 
IS at once written either as 6*15 francs, or as 615 centimes, 
and 17 marks 8 pfenmgs either as 17*08 marks, or as 1708 pfennigs* 

Consequently, the complex processes of our Compound Rules 
are replaced by the Simple Rules in decimals. 

franca franca. 

For instance, 17 francaS centimes x 80 = 17*06 X 30 = 511*60 

= 611 francs 50 centimes. 

Note — On the other hand, our Eystem is not altogether without its own 
advantages The use of three principal coins enables us to express large 
sums with fewer figures. Also, the number of exact divisors in 240 is 
much greater than m 100 


The following table gives the names of the principal corns of 
the chief countries using a decimal system of money — 


Countrj 

France ... 

Belgium 

Switzerland 

Italy 

Gyeece 

Spain 

Germany , 


Principal coins 

“ 100 centimes = 1 franc . ... 

(c. or ds.) (Jr, or F*) 

100 centessimi = 1 lira (I, or £), 9|d. 
100 lepta = 1 drachma.. . . 9|d. 

, .100 centimes = 1 peseta (p^s.). 9|d. 

100 pfennige(2^)= 1 mark (Jf.) ... llfdL 


Denpaark 1 

Sweden . . >- 100 ore 

= 1 krona . ... 13d. 

Norway. . J 



*%e those coins m terms of which a sum of money is expressed, or m which acconnts 
are kept In our non-decimal system we nse three pnncipal coins, namely, s d 
t The values m English money wiU give the student an idea of the purchasing power 
of the coins (r^:^ed as tokens') m their own country. But, as will be seen in Chap LX., 
their etehange vmues fluotiiate. 
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Coantiy 

Pnncipal Coins 

Api^ximate Value 
in English money 

Holland 

100 cents (c ) 

= 1 florin (fi) or' 

]j20d 


r 

guilder 

Austria 

100 kreuzer {kr ) 

= 1 florin (/ ) or" 

^20d. 


gulden {g ) ^ 

Russia 

100 kopeks (%? ) 

= 1 rouble (B ) 

snd 

Turkey 

1 00 piastres 

= 1 Turkish \ 

pound (£T) J 

185 Old 

United States 

100 cents(c or cis ) 

= 1 dollar ($) 

50d 

Mexico and 1 

South Amenca*J 

|- 100 centavos 

_ / 1 peso, or Mexi- 
““ \ can dollar 

|48(i 

Japan 

100 sen 

= 1 yen 

48<? 

Portugal 

1000 reis 

= 1 milreis (mlr ) 

63d 

Brazil 

KXK) reis 

= 1 milreis 

27d 

China 

1000 cash 

== 1 tael 

6s 6c? 


Notft — ^France, Belgium, S'witzerland, Italy, and G-reeoe form what la 
known as the Latin Union, their csoins are all alike m weight and fineness, 
differing only m nam^ and they circulate m any country of the Union 

The cent of the United States is very different from the centvme of the 
Latm Union , 1 cent = about 5 centimes 

For most practical purposes, results correct P> the nearest 5 ce/ntimes of 
the T<a4nn Uzuon are s^ciently accurate 

Besides tlie Englisli, tlie Indian is tte only important Twm- 
dedmal coinage 

Indian Money Table 
4 pice = 1 anna, 16 annas = 1 rupee* 

Notee — The nommal value of a rupee is Is 10^ , but its exchamge 
value IS now much less 

The sum of 100000 rupees {Be ) is called a lac 

In all British colomes FiTtghRh coins are current 

Also in the Straits Settlements, Hong-kong, &c , a British doUary eqi^ 
m value to the Japanese yen, cmnilates. 

the above countries (except the United States) adopt in 
their currency the principle of monometallism, t.e one metal 
only (usually gold) has a fixed standard value 

The United States still retains himetalltsm (formerly m vogue 
in Bngland and Prance), t e, both silver and gold are staTidards 

JSf ote. — ^In a countiy (ay. India) which has no gold coinage, the standard 
of value is stiver. 


Except BiuiL 
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Example i — ^dd 89 /r. 78 c ; 17 /r. 5 c ; 113 /r. 50 c. 
8/r 24 c* 


Ans. 228/r 57 c., 

or approximately to the nearest 6 cents, 
228/r 55 c. 


fr 

89-78 

17-05 

113-50 

8-24 

228-67 


and 


Example li . — Mvltygly 7 M, 20 pf. by 24. 


Ans, 172 M, 80 pf. 


M. 

7-20 

^ 

28 80 
144 Q 

172-80 


Example m, — Dtvtde 637 /?. 56 c by 45. 

14/r 16-8 c. 
or, to the nearest centime, 14 fr, 17 c. 
or, to the nearest 5 centime^ 14^. 15 c: 


5 )637-56 
9 ) 127-512 
14-168 


Example iv . — Taking a math as eqaimlefrU to llfA, eaypress 
427 3/. 75 j?/, %n s. d, to the nearest jg&my. 

This may conveniently be done by Practice. 

From the value « 

at Is we obtain the 
value at Id, and 
from that the value 
at \d. We then 
oan^ the Id. line 

and subtract. . ^ _ 

Ans. £20, 18g. lOd. 



427-76 

= value at 1«. per noLark. 

icl=l 


• = ■■ Id. 


8-91.- 

. = . . .. irf . ... 


[418-84 

= . . . . Ill* 


'E"5rAMi>T.Tg V — Ea^ess iB326, 13 a 7d in doUars and cents, sup* 
posing a dollar to be egumdent to 4s, 2d. 


& M. d. 

As 1 dollar = 50d, /. 1 cent = Jd 326 .13.7 

If, then, we reduce the English money ?? 

to ludf -pence we obtam the equivalent 6533 

number of cents 1 2 

78403 

Ans $1568, 6 cts 2 


156806 = $1568-06 


* It IS more iMtial abroad to name Ihe hxqher dewmanaOum. only, and instead of,, e.g., 
%fr , to write 8* , 24, or P 8, 24, ca-8 24>V 
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LIX. THE METRIC SYSTEM. 


The Metric System is the decimal system of Weights and 
Measures devised by the French at the time of the great Eevolu- 
tion It 18 now in general use in all the chief countries of Europe 
except Russia* and England, and there it has been adopted for 
irier^fic purposes 

The standard unit of length in this system is called the metre 
(Greek, measuie) The standard umts of area, volume, capacity, 
and weight are all denved from the metre, which is thus the 
fundamental umt of the system to which it gives its name t All 
other units of the system are either decimal multiples of, or 
decimal parts of, their respective standard umts Those which 
are decmial multiples are denoted by the GheeJc prefixes 
deca- ( 10 ), hecto- ( 100 ), kilo- ( 1000 ) J , 

those which are decimal parts, by the Lahn proves 

deci- (j^). centi- (y^), milli- (t^Vo). 

JFor instance, a deca-metre is 10 metres, a deci-metre is ^ of a metre, 
and a kilo-metre is 1000 metres, a milli-metre is xiiW ^ metre 

N B — ^The Latin prefixes denoting parts of a standard nnit, all end %n 
the Utter 1 

The metric, being a deamal system, possesses the following 
advantages over a non-decimal system which have already been 
noticed in the case of decimal money 

** Reduction” involves 7 U> laibour, for it consists simply m either 
multiplymg or dividing by a power of ten 

VcT matnjim, 6 Jctlometres is 6000 metres f 45 metres is -045 of a hdomel/re, 
deotnnetTtt is 650 decvtnetres j 1*5 decvmetres is "XS of a metre 
Also^ 8 JnUmetres 50 metres is either 8-060 htlometres, or 8050 metres 

Consequently, it is unnecessary to wnte the name of more than 
one denomination in the measure of any quantity Thus the 
necessity for anythmg corresiionding to the English “Compound” 
Rules IS avoids, and all operations are performed by simpk 
addition, subtraction, &c , m decimals. 

jVote — ^The decvmdL point is not always used m foreign countries^ a 
comma, or a gap, denoting its position., thus, 6“05, or 6,05m , stands for 
6*05 metres t e, for 6 metres 5 centimetres 


States ofAmer^ possessing a deevnud coinage, hare 

^ Mmsnres. In the United States the 
BagfislL Weights sad Measures axe stiU retained. 

t Bie iHTen^ system chose as the fondamental unit a ten-milhonth part of a 
lacsth they thns obtained is preserved in a metal rod 
—the standard metre— h»pt at Paria. 

^ Xhe Greek prellx myna- ^10,000) is also sometimes used 
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Moreover, when once the meanings of the names of the various 
units are known, the tables” of the metric system (unhke our 
complex English tables) impose no tax on the memory 

Note , — Those parts of the following tables which are printed m thick 
type are specially nsefuL 

Length. 

Standard unit, the Metre. 


MvMijples 

1 kilo-metre {Km ) = looo metres 
1 hecto-m.QtvB {Em ) = 100 metres 
1 decOrmAtve {Dm ) = 10 metres 

Hence 10 Dm. = 1 Hm., 10 Hm = 1 Km 
Also, I metre = •! Dm. = -01 Hm. = -ooi Km. 


Parts, 

1 deormQtve {dm,) = or -1, of a metre. 

1 centi-metre {cm,) = or *oi, of a metre. 

1 TTM^Zi-metre {mm.) = or -001, of a metre 

Hence 10 mm. = 1 cm , 10 cm = 1 dm 

Also, I metre = 10 dm = loo cm = 1000 mm 

Note — The kilometre, metre, and centimetre are the units of length 
commonly employed ; the others are seldom used 

For instance, the length 3675 metres might be written and read as 
^ 3 ibZometres, Q Aectometres, 7 (fecametres, 5 metres”; but it is much more 
usual and convenient to write it thus, 3-675 Km,, and to read it thus, 
“3 kUometr^ 675 metres**. 

Example i — B^cpress 47 • 6 metres (i) in hilorneiresi (u) m centi- 
metres 

(i) [As 1000 metres = 1 kilometre, m order to express metres m kilo- 
metres, we have but to divide by 1000 , i e to morve the decimal point 
three places to the left. Hence — ] 

47-6 metres = -0476 kilometres Ans (i) 

(n) [As 1 metre = 100 centimetres, m order to express metres m centi- 
metres, we have but to multiply by 100 , i e to move the decvmal 
point two places to the right Hence — ] 

•47*6 metres = 4760 centimetres Ans (ii) 
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Example ii — Fvnd^ in metres^ the sum of *04 Km^ 86*5 Dm^ 
3-4 m., 3*4765 Km^ 213 mm 


[We first express aJl the quantities m the 
same denomination, metres, and then add the 
resulting decimals.] 

Ans 4385 113 m 

Example lii — Multiply 2 Km 85 m by 34 

[W e first express the given quantity in the 
denomination hdometre$, and then mul- 
tiply the result!!^ decimal hy 34 ] 

Aru 70»89 Km , or 70 Km 890 m 


m 

40. 

865* 

3.4 

3476-5 

213 

4386.113 

Xm 

2-086 

34 

8 340 
62 55 
70-890 


ExAMPtB ir . — Dimde 217 m BO cm 23 

|We first express the given quantity in 
the single denomination metres, and then 
divide the resulting decimal hy 23, until 
the quotient obtained is sufficiently ac- 
curate for our purpose 

(i) if, m this case, we carry the divi- 
sion to <too places of decimals, the result 
is 9 metres 45 centiTnetres, with the re- 
mainder 15 centtmetres 
(u) If the next figure in the quotient be 
obtained we have themoreaccurate result, 

9 metres 45-6 eenttmetres, with the remaon- 
der 12 mdltmetres, %e 1-2 centimetre ] 


23)2r7-50 
207 
10 6 
9 2 


(li). 


30 

15 


15 


(9 46 
0(9™ 466 


150 

138 

12 


Correct to the nearest centmietre, the result is 9 Tnetres 46 cmtimetres 


Examp ie V — Fvnd ihe cost of 16 metres 35 
5 francs 60 centimes per metre 

[16 metees 25 centunetres = 16-26 metres, 
and 5 francs 60 centimes — francs Hence] 

, trancs 

Bequired cost = 5-6 x 16-25 
= 91-66 francs 
= 91 francs 56 centimes Ans 


centmetres of silk at 


16-36 
5 6 
98 10 
817 5 
91 560 


®*^**S^ 36 mefres 76 ce-rdvimires of doth cost IBi: frames 

to die nearest 5 centvmes, ihe value of 21 
tneires 80 centunetres of ihe doth 

nxtow. ftanca. 

36-75 cost 154-35 

. 21 . 8 - *■ 

:= 91-56 =91> 55 c Ans. 


.*.21-8 . .. 154-35 X 


36 75 


• Hie »orku«, ImlBc Dmo mder D«cmua», a omitted here. 
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Area 

Standard unit,^tlie Square Metre, 

(t,e. an amount of surface equal to the area of a square each of 
whose sides is one metre long) 

We have seen (page 30) that a table of Square measure is 
ohtamed by squaring Long measure. 

Hence, as 1 metre = 100 centimetres, 

/. 1 square metre {sq m) = 10000 sq. centimetres (sq. cm.) 

And, as 1 decametre = 10 metres 
1 square decametre (sq. Dm ) = 100 square metres 
And so on. 

In measuring land* the square decametre (te 100 square metres) 
IS taken sls the principal unit, this is called an Are, and the 
Greek and Latin prefixes are applied to this unit 

Thus 1 hect-are (ffa.) = loo ares (a.). 

1 dec-are (Da.) = 10 ares. 

1 deci-are (da ) = of an are. 

1 centi-are (ca.) = of an are (= 1 metre). 

Note — ^The student must he careful here to avoid confusion - — 
e g the decametre is a measure of XengtTt, 

a square decametre is not ten (but 100) square metres. 

But the are is a measure of surface, a decare is ten ares. 

Yolume. 

Cubic Measure 

Standard unit, the Cubic Metre, 

(t.«. the volume of a cube whose edge is one metre in length, 

A table of OuWc measure is obtained by cubing Long measure. 

Hence, as 1 metre = 100 centimetres, 

V* 1 cubic metre (cm.) = 1000000 cubic centimetres (c.cm.) 

And, as 1 decimetre = of a metre, 

1 cubic decimetre (c dm.) = iqqo ^ cubic metre. 

And so on 

The cubic metre is sometimes called a stere, to which, of 
course, the Latin and Greek prefixes may he applied. 

Thus 1 deca-stere = lo steres; 1 deci-stere = of a stere 


* in the case of a very large porhon, the area would be expressed in sq.nare JalometreSw 
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CwpacityJ*" 

'Ihe pnnoipal umt of capacity is the auhic deaimebe^ which is 
called a Litre 

1 hectobtre (HI ) == lOO htres 
1 decabtre (LI ) = 10 btres 
1 decihtre {dl ) = of a btre. 

1 centibtre (cl ) = xoo ^ 

N B — ^As a litre is a cfulm decimeirey % t i - ^qq of a cubic metre, 

/. 1000 litres = i cubic metre (I) 


Weight 

Standard unit, the Gramme 

The gramme, like aU the other standards of the Metric System, 
is derived from the fundamental unit of length, the metre 

A gramme is the weight of a cubic ceThtimetre of pure water 
when at its greatest density t 

1 kilogramme (Kg ) = looo grammes 
1 hectogramme (Hg ) = 100 grammes 
&o 


As the gra mm e is a very small umt, the hilogramme is the 
princroal umt employed for general purposes (such as the English 
pouna Av is used for) For large bulks the following units are 
employed — the quintal =100 kilogrammes 
and the tonneau (T) = 1000 kilogrammes. 

N.B — 1 decimetre = 10 centimetres, 

.*•1 Xiire^ tel cubic decimetre, = zooo cubic centimetres 
Hence, a litre of water weighs looo grammes (ID 

to give many easy examples in Area, Volume, 
tmderJ^^bir ^ vroAed in exacUy the same way as those given 


^ ® land containmg 

A nedares 17 ares^ at 3 francs 50 cerdvmes jper sgua/re mel/re 

3 hectares 17 ares = 217 ares 

= 21700 sq metres 
, fr ^ 

req^ cost = 3-5 X 21700 = 75950 francs Ans. 


* tTsed Ux dfcc., lut stated on pai 

t » ^ weighed under eertain oonditioiS 
•emperfttnre 


31 

as regards both atmospheric pressure and 
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Example viil — Ftnd the greatesi (i) quantity, (li) weight, of wafer 
which could he contained in a reciangulai leservotr 23 metres 
20 cerUimeires long, 16 r^ires 5 cerdvmtires vnde, and 2 metres 
25 centimetres deejp. 

(i) Volume of water = 23*2 X 16*05 X 2-25, cubic metres 

= 23-2 X 16*05 X 2-25 X 1000 litres* 

== 232 X 1605 X 2*25 I'Ures 
= 837810 Iztres 
— 8378*1 hectoLWres Ans. (i) 

(ii) Hence weight of water = 837810 X 1000 grammesf 

= 837810 hlogrojmmes 
= 837*81 tonneaux Ans (ii) 


Conversion of Metric into English Measures, 
AND Vice Versa. 


Correct to five places of decimals 

I metre = 39*37079 inches. 

And I English gallon contains 277*274 cubic inches. 

By help of these two equivalents we can, approximately, by 
the methods of Chapter L, convert any given Metric, into the 
corresponding Enghsh, measure, or vice versd 

N B — Since 1 = 39*37079 triches, 

/. 1 square metre = (39-37079)® square inches , 
and 1 cubic metre = (39*37079)® calnc inches 

Note — ^The following rough approxiznatioiis should be home in mind. 
Though not accurate enough for use m actual calculations, they afford the 
means of makmg a rough rapid, or even mental, test of results calculated 
from more accurate datSi. In this way any great error in the result of a 
long calculation (such as would be caused by the misplacing of a decimal 
point) may at once be detected 


A metre is about 39 inches, 
a kilometre 5 furlongs, 

a centimetre . f of an inch 


a hectare 
an are 


2^ acres, 
4 poles 


a litre is about if- pintsj 

a hectolitre 22 gallons 


a kilogramme 
a gramme 
a quintal 


2|lbs Av, 
16 grains, 

2 ewts 


•See (I), on page 232 
( 888 ) 


tie a ** reputed quart" 

9 


t See (II), on iwge 232. 
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Exa3IPLE IX . — Express 5 met)ei> 24 centimet'tes in feet and inches 
louect to the nearest eighth of an inch 

39*3/ OXi^ 

5 metres 24 centimetres = 6 24 metres — 

= 5 24 X 39 37079, inches 196 86 

= 206*3 inches 7 87 

= 17 ft 2j m Ans 1 67 

““ 206-30 


Example x — Express 17 miles 250 yaids in hlometies collect to 
the nearest metre 30170 

^ 

17 mi 250 yds = 30170 yds 181020 

_ OA 1 70 V 90510 metres 

— 301 /U X 3t> in 1086120 (27586-9 

30170 X 36 _ 787416 


j0 1 -20-><.j.^ 7874_16 

39 37079 298704 


= 27587 metres 
= 27 587 Km Ans 

NaU — Remembering that a Km, 
IS about 5 fur , and applying this 
as a rough teat, we see that our 
result IS a reasonable one. 


275595 

23109 

19685 

3424 

3149 

276 

236 

39 


Example ad — Express 2^ hectolitres in gallons and pints coirect 
to the nearest pint 

2-5 5*^ =260 litres = Y§§b metre [See (I), page 232 ] 

= ^ cubic metre 

= i X (39 37079)^ cubic inches 
*W« ealcolate the ralne ^ /oq o7o7q\3 

fA tins expresBion to one = A v acdlons * 

nisee of deeinuds m the 4 Q7 7.9 7^ ^ 


*We ealcolate the ralne ^ /oq o7n7Q\3 

fA tins expresBion to one = A v acdlons * 

of deemuds m the 4 277-274 ^ 

nnsl quotient; See Chap ^ 

L for title method =55 gallons Ans 

Exam ple xii — Express 1 acne Z ro 15 po in am, correct to the 
nearest square metre. 

lac 3ro 15po = 8923-76 sq. yds 

= 89^Z*76 X 9 X 144 mokes 

tWe catenUte this. tothe __ 8923-75 X 9 X 144 ^ j, 

newest tate( 5 W. by the me- == metresAr 

thodsof C&ap Ii. See Ex 57n7Q\2 

xxLp 184 


w uj sue lU^ ex W ^ \0 O'/ //own/ woo | 

ifC&apIi. See Ex (39 37079)* ^ 

IS* = 7461 metres 

= 74-61 ares Arts 

E'ote — Por further examples of this class see Chapter liXX. 
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LX- FOREIGN EXCHANGES. 

A debt due to a person in ^ foreign country might be paid in 
any one of the following three ways — 

(1) by transmitting gold corns (specie); 

(2) by transmitting gold bars (bullion) 

(3) by means of a Bill of Exchange (see Chap LYI ). 

Ji either the first or second method be chosen it is necessary 
(in order to determine the amount of gold which must be sent to 
discharge any particular debt) to know the comparative value of a 
gold* com of each of the two countries, t e the ratio of the amounts 
of pure gold* in them. This is called the Par of Exchange 

For instance, there is as much gold in 1000 iovereigria as there is in 
2522 ten-franc pieces , and so the par of ecchaiige between England and 
France is £1 = 25 •^francs 

The trouble and expense, however, of transmittmg specie or 
bullion is considerable, and so these methods are very seldom 
adopted; the third is the usual method 

Now the cost^ m the coin of one country, of a Bill of Exchange 
payable in the coin of another country, is not determined from 
the Par of Exchange Foreign BilH other marketable 
things, fluctuate in price, their market rate rising or falling with 
any increase or decrease in the demand for them This market 
rate is called the Course of Exchange, or the Rate of Eaxhange^ 
and the cost of a Foreign Bill depends upon the ccmso of exchange 
at the him it is bought 

Example i . — Exchange .£472, lOs. mio fiancs at 25-16 francs 
for £ 1 . 

Irancs 

^472-5 = 25-16 X 472-5 = 11888-10 francs. Am. 


Example iL — Exchange J6320 tnio rupees when the redie of eas- 
change is Is. 2-§rf. for 1 rupee. 


As 


320 X 240 


rupee 

IS equivalent to 1 

320 X 240 


rupees 


= 5342-^ rupees 
= j5s 5342, 10 annas, neariy A ns. 


Silver t in the case of two coontnes having a silver standard 
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EIxample 111 . — Ejochange 5380 'inaikb into steiling at 20*34-|-m. 
for£l 

msirlcB. £ 

20*345 are equivalent to 1 

.% 5380 IX = ^264.438... 

= .^264, 8^ 96? Ans 

li^yAMPT.Tg IV — Exchange 3560 tael into sterling at 2s for 

1 tael d 

1 IS equivalent to 36 

3560 3560 X 35 = ^519, 3^ 4d Am 


— ^The student will notice a remarkable difference between the 
txchangt value and the nominal value, as given on page 226, of the com 
of a country having a tdver standard This is mamly due to the depre- 
ciation of late years in the value of silver For instance, the exchange 
value of the rupee is, owmg to this cause, far below its nominal value 

Courses of exchange are published twice a week in the London 
daily newspapers, namely the rates then ruling “ on 'Change ” m 
London with respect to the money of various foreign countries, 
and also the rates Ulegiouphed fom mriom foreign centres as then 
r ulin g in them with respect to English money These ‘‘ quota- 
tions” are usually given in one of two ways^ in the case of some 
oountnes the value of in the foreign coinage is given, m the 
case of others, the value of ike pincijpal foreign com is given in 
pence, or in shillings and pence 

For inatance, “Paris, 25 19^” means 25 france 19^ centimes for £1. 

“Yietma, 11*97” 11 gvlOen 97 hrmzer £1. 

“liiabon, 40J ” 4S)^ pence 1 milreis. 

NaU — In the cases of St Petersburg, Amsterdam, and New York, two 
ways are used Quotations tdegraphed from St Petersburg appear m the 
form “93-70”, which means 93 ^ouUes 70 Xopehs for £10, but the^ 
London rate appears in the form “25^”, which means 25^^ for 1 rouble 
The rate tdegraphod from Amsterdam appears m the form “12 09”, 
which means 12 fionns 9 cents for £1 , but the London rate appears in 
the form “ 12 2f ”, which means 12 jlorvns stivers * for £1 
The rate tdegraphed from New York appears m the form “4*86”, whicih 
me a iiB 4 doUart 86 cents for £1 , whereas the London rate takes the form 
“4SJ” te 48id forfl 

In such quotations” the com represented by unity is called the 
*^lixed pnce”, and its value m other coins the ''variable price” 

Llote . — The extent to which the course of exchange between two coun- 
tries fluctuates above or below their par of exchange is limited by the cost 
of tra n s mi tting gold, for no one would care to buy hills with which to 
defray a debt, jf he could at less cost transmit gold , these limits are call^ 
specie points 

* Sere ^ w mot a decimal of a flona , I/onji=20 stiver^ 
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Example v . — Exchange £>21S, 125 M. into marks at 20*38. 

£ marks 

As 1 IS equivalent to 20-38 

218-625 20-38 x 218-625 

= 4455-58 iT Am 


Example vL — Exchange ^87, 135, 5c?. into Dutch money at 12 

£ florins 

As 1 = \2Jlorins ij stivers = 12^jfonns = 12-0875 

-. 87-652 ...= 12 0875 X 87-652 

= 1059-49 florins. Am 

When the Course of Exchange quotations are for cheques, or 
bills payable at sight (i,e, for biUs payable without delay) they 
are called short rates, when the quotations are for bills the 
payment of which is deferred, they are called long rates 

For instance, “Pans, cheques, 25-16”, “Vienna, sight, 12-97”; “Hong- 
Kong, T.T 2a. Ifd ”, aare specimen quotations of short rates. 

“St Petersburg, 3 mo , 93-70”; “New York^ 60 48 J”, are speci- 

men quotations of long rates. 

The difference at any particular date between a long, and the 
corresponding short, rate is the dtscotmt (at the current rate per 
cent of discount) for the time named in the long rate. 

N B . — In calculating this discount in order to find the short 
rate corresponding to a given long rate, or vice vers4 results of 
sufficient accuracy are oliained hy simply taking, to 3 places of deamaU^ 
the interest on the variable price mentioned, and either 
adding this interest to, or subtracting ii from, the variable pnce, 
according as the case requires a greater or less variable price 

The fluctuations in the Course of Exchange between two 
countries are due to several causes, the chief of which is called 
the Balance of Trade* 

Thus, if the exports from England to France were equal in value to 
those fmm France to England, accounts between the two countries could 
be settled tovthout transmvUvng way gold, and the short Rate of Eirchange 
would coincide with the Par of Exchange. But when the exports fmm 
France to England exceed in value those from England to France and 
the Ixdance of trade is in favour of France, the demand m London for 
bills, by which to pay for French goods, mcreases and their price rises. 

Now if this were the sole cause the rate m liondon on Pans, and that 
m Pans on London would be the same on any particular date But this 
IS seldom the case as there are persons who speculate m BiUs of Exchange, 
thus mcreasing the demand for them sometimes m the one place more 
than the other Also news af^ectmg the demand for BiUs mav reach 
the one place some hours before the other. 


Tel^pwphic transfers 
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Example vii — Find the cost in London of a Ullfoi francs 
payalle in Pans when the Comse of Exchange^ London on 
Palis, 45 25*21 

Here the expression ^‘London on Pans, 26 21 ” gives the late 
which rules on ’Change in London, and means that £1 cash paid 
in London wdl buy a bill for 25-21 francs payable at Pans 


francs & 

as a biU for 25>21 payable in Paris costs 1 casb in Liondon 

sm 

= ^259*817 


= ^259, \Qs 4d Ans 


Example viii — Find the “ sight quotations correspcynding to the 
following long rates, (i) London on Pans, 3 mo, 25*31, 
(n) Berlin on London, 8 days, 25*35, the late of discount 
hemg 4:% 

(i) ‘‘London on Pans, 3 mo, 25*31”, means that 

£l cash paid in London buys a hill for 25*31 fanes pay- 
able in 3 mo at Paris 

Now the mterest on 25*31 francs for 3 mo at 4% is 
26*31 X i X = *2631 

And as ;£! will buy fewer fi^cs payable at right than in 
3 mo we subtract -2531 fr. foom 25*31 fr, obtammg as the 
short rate required 25*06 fr nearly 

Ans (i) 25 06 

(li) “Berhn on London, 8 days, 25*36”, means that 

25-35 marks cash at Berlin buys a bill for £l payable in 
8 days at London, 

Now the mterest on 25*35 marks for 8 days at 4% is 
•02 marlss nearly. 

And as more marks must be paid for a bill for ^1 payable 
at sight than for a bill for £\ payable in 8 days, we add -02 
marks to 25*36 marks, obtaimng 25 37 marks as the requued 
“short” rate 


In actnal transactions in bills the debtor has to pay brokerage 
and the co^ of the govemmemt stamp 

In England the former is usually % (* e, 1 per mille*), and 
the latter I 5 ^ per mtUe) 


Ans ( 11 ) 25 37 


1 per m*He, or 1 y w , mean* 1 per thousand 
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Example ix — Find tlie cost (including the usual brokerage and 
stamjo) in Loiidon of a bill foi 845 roubles jgayable at sight at 
Si. Peiersbuyg, when th^ Course of Exchange is — London on St 
Fetersbwg^ 3 mo , 93*70, and the BaiitL late of discount ts 
4: pei cent. 

[As £10 cash m Iiondou will buy a bill for fewer roubles payable at 
eight than m 3 mowths, we must euhiraet the discount ] 

Now the discount (i e the int on 93*70 i? for 3 mo at 4%) 

= *937 R nearly, and 93*70 — -937 = 92-76 nearly. 

Hence rouUes. £ 

a bill for 92-76 payable at sight at St. P costs 10 ccwh in London 


846 


But the brokerage at 1 m. = £91 *095 ~ 1000 
And the stamp at = -^ of £-091 


10 X 845 
92-76 
= 91-096. 
= -091 

= -045. 


A, by addition, the total cost = 91-231.. 


= £91, As. 7c? Ans. 

There are various ways in which the payment of a debt by 
means of a foreign bill of exchange may be effected, and owing to 
the fact that the Course of Ex<mange between two commercial 
centres is not generally the same at both at the same date* (e.g 
London on Paris might be 26-21 when Paris on London is 
25-22), the question arises how the debtor may most cheaply 
pay his foreign creditor; whether 

(i) by direct remittance 

For instance, a debtor A in London owmg 1000 francs to a creditor B 
m Fans, may buy for cash in Lrmdjon^ at the London rate, a bill for 1000 
francs payable at Pans, and poet it to B 

Or (ii) by instructing his creditor to draw on him. 

For instahoe^ the debtor A in Xfondon may instruct his creditor B m 
Fans to draw a bill payable at London for A’s aoc^tance. Onbis ball B 
would “negotiate” (*.«. sell) m Paris. 

Or (in) by indirect exchange. 

For instance, A m London, instead of treating directly with B m Fans, 
may discharge his debt through an agent 0 m some other place, say 
Hamburg, when the courses of exchange between Lfondon and Hamburg, 
and Hamburg and Fans, are such that the cost to A would be less th^ 
way than if he effected a direct exchange. 

The rate of exchange which results in this third case (when 
one or more places intervene) between the two principal places 
IS called an Arbitrated Course of Exchange. 
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Example x — A London merchant wishes to jpay f 07 1000 floivnd 
taarih of goods, bought in Vienna, when the 1 ates of Eoxhange 
are — London on Vienna, 3 mo^j 12 •12-^, Vieiina on London, 
sight, 11*97^, and the rate of discount in London is 3 jper 

cent, will ft he better for him to remit to Vienna, o? for his 
creditor there to diaw upon him in London? 


A bill for 12 l^\ft payable in 3 mo at Vienna costs £1 cash 
in London 

Now the mt on 12-12-|- ft for 3 mo at 3% is -09^ nearly, 
and 12*12^ — -09 = 12 03-^^* 

a bill for 12*03-|- payable at eight at Vienna costs 1 cash in London, 


1000 


1000 


(1) 


12 . 031 ^ 

Again, 11 -O?*!- ft cadi is obtamable in Vienna m exchange 

for a hill for £1 payable ai s^ght vn London, 

\oooji. .. .. 

Now ( 1 ) IS less than (u), for its denominator is greater than that 
of (ii), while the numerators are equal 
Hence, in this case, the merchant will pay his debt more cheaply 
by remitting. 


Example xi — Find the arbitrated rate of eoxhange at London on 
New York, vid Fains and Beilin, whm the direct lates one — 
London on Fans, 25-26 (fiancs for ^1), 

Fans on Berlin, 123-64 (francs for 100 marks), 

Berlin on New York, 4-22 (marks for $1), 

[The cooiae of exchange, Iiondon on New York, is expressed m jpence 
per dollar, we therefore convert fl mto pence, by ‘the Gham Rule 
exemplified on p 146 ] 

Hence ?1 = 4-22 marks 

= 4-22 X 


= 4-22 X 1 23&4, francs 
= 4:22jii^ ^ 

25-26 


. 4-22 X 1-2354 
25-26 


X 240, pence 


= 49id nearly Ans 

* Subtracting;, becanae Jn will buy fewer than **Zw>o" flonns, 
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In coins the precious metal is mixed with alloy (see page 26). 
The deg'im of ‘pmiUj of the mixture is called its fineness 

For instance, British standc^d geld is fine”,* font contains 22 
parts by weight of pure gold mixed with 2 parts of and the ratio of 
22 to 24 IS expressed by 


Example xiL — FiTid the par of exchange between the United States 
and England^ having given that the gold eagle {of 10 dollais), 
fine^ vueighs 258 grains^ aifid that 1869 sme/reigns aie coined 
from 480 Troy ornices of standard gold ^ fim 


[This is another example of the “Cham Rule'' ] 

£\ = ozs. of English standard gold 

1 860 

= X ^ ozs oipura gold 

= X X ozs. Qt U S Standard gold 

1 869 ^ ” 


= $4*866 .. Ans. 


Example xiii — English standard (22 carat) gold is worth 
£Z, 175 104d pel Troy ounce, 1395 German reichsmarTcSy 
900 {pel mille) fine, aie coined fiom 1 pfund (600 grammes) 
of puie gold, 1 Tioy ounce is equivalent to 31*1035 grammes; 
hence obtain the mini pai of exchange between England and 
Germany. 

£Z, 17t. lOJd = ^3*89375; and 22 carat gold is -J-l- fine; 
hence, by tbe Cham Rule”, 

^1 = g 89375 English standard gold 

= rajTS TT> SO-id 

= o QQ:>rr ~ R ^ 'H' ^ -1035, grammes of pure gold 

= 3^6 X H X 31 -1035 X l§§§, marks 
= 20*43 .. marles, Ans 


» Or “ caraU fine” See note to page 25 
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T.'^rr THE METHOD OF NINE MULTIPLES. 

The method consists m the formation of a table of the pioducts 
of some constant mimbei, or decimalized quantity, by each of 
the digits 1,2, 9 , and then using the table so as to obtain, ly 

additim alone^ the products of this constant by various other 
numbers 

It IS a labour-sa\ung process capable of being apphed to many 
practical purposes, — e g calculating the cost, or weight, &c , of 
various quantities at a fixed pi ice, or weight, &c , per umt, 
changing metric into English weights and measures, and vice verstlj 
exchanges 

For nustance, suppose we frequently bad occasion to obtain the product 
of the decimal -24375 by various numbers Then we should make the 
following table consistmg of 1, 2, 9 times this decimal, and preserve 

the table for future use 

Table of multiplee <^•24375 


1 

24375 

2 

•48760 

3 

•73125 

4 

•97500 

6 . 

1 21875 

6 

1 46250 

7 

1 70625 

8 

1 96000 

9 

2 19376 


Now suppose we happen to require the product of this decimal by 885 7 

From Ime 3 of the table [by 
mofwng ike deeurrud poimt two 

plaeee to the right) we obtam 300 times the decimal = 73*125 
From Ime 8 of the table {hy 

mcmnff the decimal, pofvnt one /*. 

jpZare to right) we obtam 80 = 19-600 

From Ime 6 of the table we 

obtam 5 = 1*21875 

From hne 7 of the table (5t^ 
movtny the deotmal powt one 

ptocc to tie left) we obtam *7 = *170625 

by addition, 3^5 7 — 94 014376 

iV ote — The table is easily formed, for hne 4 is obtamed by doublin/* 
hne 2 , hne 7 by addemg hoii^ 3 and 4, Ape, 
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Example i — Mahe a table of multiples for use in calculating the 
cost of coal {tons and cuts ) 11s per ton, and use %t tn 

finding the cost of (i) 45 J tons, (u) 72 tons 13 cuts. 
lls ^id = £-579166 . 

[It IS unnecessary to carry the table beyond 
6 places of decs unless we require the cost 
of numbers of tons exceeding 1000 ] 

Now, from the table, & 

(i) 400 tons cost 231-6666 

60 .. . 28-9583 

3 . . 1-7375 

by addition, 463 . . 262-362 

= £262, *7s Zd Am. (i) 

[Smce cwts are twentieths of a ton, cwts. are decimalized by multiply- 
ing their number by 5.] 

(u) 72 tons 13 cwts = 72-65 tons, and from the table — 

£ 

70 tons cost 40-5417 

2 1-1683 

•6 . - - -3475 

-05. . . . -0289 

by addition, 72-65,. . 42-076 = £42, la 6c? Ans. (ii). 


ton 

£ 

1 . 

•579166 

2 

. 1-158333 

3 

1-737600 

4 

. 2-316666 

5 

. 2-895833 

6. 

. .3-475000 

7 

4-054166 

8 

. 4-633333 

9 . 

.. 5-212600 


Example ii — Given that 1 metres 39-37079 inches, make a 
table for use tn converting feet into metres, and use vt in the 


case of (i) 1756 ft , (ii) 309 ft in 


As 39-37079 in. = 1 metre, 


1 foot, or 12 in. = 


12 


metre 


39-37079 
= -3047946 metre. 


Now, from the table, 
(i) 1766 ft = ^ 


metres. 

304-7945 

213-3562 

15-2397 

1-8288 


ft metres 

1 = -3047945 

2 = -6095890 

3= -9143835 

4 = 1-2191780 

5 == 1-6239725 

6 = 1-8287670 

7 = 2 1335616 

8 = 2-4383560 
9= 2-7431405 


535-2X9 = 535 m, 22 cm, nearly Ans. (i), 

metres 


(n) 309 ft 7^ m 
= 309-625 ft = 


91-4383 
2 7431 
• 1828 
•0061 
•0015 


94-372 = 94 m. 37 cm. nearly Ans. (ii). 
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LXIL SQUARE ROOT. 

The squa re root ot a giyen aumber is the number whose 
S 0 ia re* is equal to the given number 

For instance, 3 is the square root of 9, for ie 3 X 3, = 9 , 

and 7 is the square root of 49, for %e, 7 X 7, = 49 

The square root of a numher is indicated by the symbol V 

For instance, V9 and are read square root of 9” and “agitart 
root of 49”, or, shortly, “rooi 9”, ^^root 49” + 

The squares of the first twelve numbers are known from the 
taultiplication table, namely, 

1* = 1, 22 == 4, 32 = 9, 42 = 16, 52 = 25, 02 = 36, 72 = 49, 

8» = 64, 92 = 81, 102 = 100 ^ 112 — 121 , 122 — 144 
Hence, conversely, the following square roots are also known, 
VI = 1, — 2, V9 = 3, V16 = 4, V^ = 5, V36 = 6 , V49 = 7, 

V64=8, VSr = 9, Vib0 = 10, Vl2T=:ll, Vl44 = 12 
Hence also V400 = 20, Vi600 = 40, V2500 = 50 &c, 
and VIOOOO == 100, VSodW — 200, VI6OOOO = 400, V250000=600, &c. 

The following squares, with the corresponding square roots, 
should also be known — 132 = 169, 14® = 196, 

162 = 226, 162 = 256, 172 = 289, 182 = 324, 192 = 361 

From these tables it is evident that comparatively few numbers 
have wtegrcA square roots. 

For xnataiice, as the square root of 16 is 4, and the square root of 26 is 
6^ the square root of any number, say 19, between 16 and 25 must be 
greater than 4, at%d less than 5, and so cannot be an integer 

In fact, the square root of such a number {e g 19) cannot be exaetLy 
found, though, as we shall see later, we may find an approximation as 
dose as we please 

A number which has an exad square root is called a perfect 
s quare. 

For instance, 81 is a perfect square, for its square root is 9 , 
and H la ape»/ec« square, for, as f x ^ its square root is f 

V/hen the factors of a perfect square are known, its square 
root is also known. 

For instance, the square root of3x3x7x7x2x2, %e of 
(8 X 7 X 2>*, 18 evidently 3 x 7 x 2, or 42. 

•Seep iZ ^ ~ ' 

t Ihe ai^fn V was the letter r, Uve nwtad the w<»d 
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Example i — Fvnd^ by factors, the square root of the ^fect square 
156816. 

We see that the given numb^ is exactly divisi- 
ble by 4, and that the quotient is also ivisible 
by 4 Also that 9801 is divisible by 9, and the 
quotient by 9 (See Tests of Divisibility, p 52 ) 

Hence 156816 = 4X4X9X9X11X11* 

V156816 = 4 X 9 X 11 = 39G 


Example ii. — Find, by factors, the square root 

56^ _ / 5X 5 X 15 X 15 _ 5 X 15 _ 75 . 

5929 V 7 X 7 X 11 X 11 7X11 77 

q^'ote — ^This method of Bading square root is not of much practical use, 
for we cannot always say from inspection whether a number is a perfect 
square or not, or whether it has factors small enough to he easily found. 



4 )156816 

4 )39204 

9 )9801 

9 )1089 

11 )121 

11 


The following theorems are important. — 

(I) No jpe7fect square can end in 2, Z, 7, or 8 

Eor the square root of a perfect square must end in one of the 
digits 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9. 

Hence any perfect square must either end in 0, or in the uniis^ 
figure of the square of one of the oiher digits, i.e. in o, or in the 
muts' figure of i, 4, g, 16, 25, 36, 49, 64, or 81. 

Hence the right-hand figure of a perfect square must be either 
o, ij 4, 9, 6, or 5, and cannot be either 2, 3, 7, or 8 

Note — Hence, although we cannot, without tnal, say whether such a 
number as 496325 is, or is not^ a perfect sqxiare^ we con at a glance tell 
that 47638 is not a perfect square. 

(H) The square of any gwen number has either double, or one 
less than double, member of figures tn the giren number. 

For, since the square of 10 is IW, 

the square of any single digit has either one or two figures in it 

And smce the square of 100 is 10000, 

/. the square of any number between 10 and 100 has either three 
or four figures in it. Amd so on. 

Hence the number of figuies m the integral part of the square 
root of a number is found by countiag the number of couples of 
figures m the number, beginning on the right, and mcludmg part 
of a couple, if such there be 

Eor instance, the number of figures in the square root of 64*001 00 is 
three, andvihe number of figures m the square root of 9*00* OQ is also th/ree% 
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(TTT) The sqmre of the mm of two numbers is equal to the mm 
of their squares plus twice their product 

Take, for instance, the number 47 and regard it as the sum of 
40 and 7. 

Then (40 + If - 47 x (40 + 7) 

= 47 X 40 + 47 X 7* 

= (40 + 7) X 40 + (40 + 7) X 7 

= 40 X 40 + 7x 40 + 40 x7 + 7x7^ 

= 402 + twice 40 x 7 + 7^ 

2fB . — ^Hence 472 — 40^ = twice 40 x 7 + 7^ 

= (twice 40 + 7) X 7 

Similarly, in the case of any other numbers — 

eg 3652-3602 = (twice 360 + 5) x 5. 

® perfect square (e g 47^) we subtract the square of part 

of its root (e.g 40^), ^ remainder (E) 

= (iwtce this part of the root + the remaining parf) x the remjs part 

Hence the f oUowmg 

General method of finding the Square Eoot of a number 

For instance, to find the eqyare root of 2209 
Maricmg the number off mto periods of two figures, beginning on the 
nghtrbc^ aide, we see, by (11), that the required root is a numl^r of Vwo 
digits* 

22109(40 + 7 
1600 
80 + 7)609 
6 09 

Al so, w e know (see page 244) that VieOO = 40 , and that V2500 = 60, 
N/22b9 must he between 40 and 60, 
the tens’ figure of the root xs 4* 

Now, from 2209 we subtract 40®, %.e 1600, and then we know [see (B) 
above] that the rem**, 609, == {tvnce 40 + units’ fig of root) x units’ fig 
We /, doable 40 and use this double, 80, as a trial dvimor of 609 
We tiius obtain the umta’ figure of the root, 7, which we add to the 80, 
aaad tben we multiply tbe completed divisor 87 by 7, obtaaning the pro- 
dnoi 

Thus ibe sqtiaie root of 2209 has been found to be 47 


See (□), page 10 
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Again, to firui the square root of 1S3226 
Marking off the given numbei into “penods”, of which in this case there 
are three^ we know, from (II), that the req^ root is a number of three 
digits 

ist stage 

As 133225 lies between 160000 and 90000, 

'le between 400® and 300®, 
the hundreds’, figure of the root is 3 
Subtracting 300-, ^ e 90000, from 133225, 
we obtam the first remamder 43225 

Snd stage 

We now double 300, and use the double^ 
t.e. 600, as a trial divisor of 48225 

Now, as 600 IS contained more than 70 
and less than 80 tunes m 43225, we try 
7 as the tens’ figure of the root But on 
multiplying 670 by 70 we obtam a pro- 
duct greater than 43225 
Hence as 7 is too great for the second figure of the root, we are led to 6, 
the proper figure 

So we place 60 m the quotient , also add 60 to 600 ; multiply the com- 
pleted divisor 660 by 60, and then subtract the product from 43225, 
ob taining the second remamder 3625 

Srd stage. 

We now repeat the operations of the second stage 

Doubling 360, we obtain 720, which we use as a trial divisor of 3625, 
whence we amve at the umts’ figure of the root, 5 , for 725 X 5 yields a 
product = 3625 

Thus the square root of 133225 has been found to be 365 

N B . — ^It follows, from (III) tliat tlie remainder at any stage, 
t e the difference l^tween the given square and the square of 
the part of the root already obtained, is of the form (B), we 
therefore at each fresh stage form a new trial divisor hy 
doubling the pcai of the root already obtained; and, having thence 
found the next figure of the ro<^ Qom^te the dkdsar by ike addtiton 
0^ this newly obtained pari of the root. 

Note — ^In practice it is ususd to omit the place ciphers (such as are 
omitted m ordinary Long division, see page 15), and to bring down the 
periods m succession, when the above examples appear thus — 


13*22*25 
9 00 00 


600 43225 
60 

eeo^' 3 96 00 
720 


300 

60 

5 


6 

725 j 


36 25 


36 25 


22*09(47 13*32*25(365 

16 9 


87)609 

609 


66)432 

396 

725) 3625 
3625 
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Example hi —Find the square root of 2220100 


Mark off the munber into periods, be- 
ginning on the nght 

1st stage 

Place m the quotient the square root of 
the greatest perfect square which is less 
than the left-hand period, in this case 1 
Subtract 1* from the left-hand period, 
and then bring down the next period, 22 

Srid ttage 

Perm a trial divisor by dcmhhng the quo- 
tient, 1 


2i22«01»0>0(1490 

24)1 22 
96 

289)2601 

2601 

00 

Ans 1490 


N'ow, remembermg that the new figure of the root will be placed to the 
nght of the 2 m the tnal divisor, we say, or think, “ Twenty-sowieiAin^ 
into 122 And if we try 6 or 5 as an answer to this question we find 
that 6 tunes 26, and 5 times 25, both yield too great a product, we there- 
fore conclude that 4 is the second figure of the root 
So we place 4 m both divisor and quotient, 
multiply 24 1^ 4 and subtract the product 96 from 122 
We then bring down the next period, 01 


Srd stage 

Form a new trial divisor by douhlmg the quotient, 14 
Now, remembermg that the new figure of the root will be placed to the 
nght of 28 in the tnal divisor, we say, or think, “ Two hundred and 
ea^tj-sometlLvng into 2601 which leads us to 9 as the new figure of the 
root So we place 9 m both divisor and quotient and multiply 289 by 9, 
ohtauung the product 2601 

Thus 149 IS the square root of 22201 , 

1490 2220100 


E xamp le iv — Eairact the square root of 39790864 


Here, when we reach the Srd stage, 
we have as tnal divisor one thousand 
two hundred and sixty-so 2 ne^Aingr,which 
is not contained m the remainder 1008 , 
we therefore place 0 m both divisor 
and quotient, bring down the next 
period, and proceed as usual 


39»79»08*64(6308 

36 

123)379 
3 69 

12608)100864 

100864 


£[itli6rfio W6 li3iY6 sippliod. 'bli6 mothod. to findin g tli6 sq^uRro 
root of a ^fad square, m which case the operation terminates, 
no final remainder occurs. 

The process, however, can be apphed to numbers not perfect 
squares, we can obtain either the integral part of the square 
r^t of any number , or its root correct to any number of places 
of decimals required. 
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Example v. — Find the pet fed square neatest to 65748. 


Obtaining the integral paxt of 
the root of 65748, the remainder 

IS 212 

. . the square of 256 faUs tkort 
of 65748 by 212 
Similarly, the square of 257 
exceeds 65748 by 301. 

. , 65748 - 212, or 
65536 IS the req4 number 


6*57*48(256 

4 


45)257 
2 25 


6«67‘48(257 

4 


506)3248 45)257 

30 36 2 25 


212 507)3248 

36 49 


Square Eoot of a Decimal. 


Example vi. — FtTid, correct 
loot of 4:01 ^7. 

We mark off the whole 
number into periods as usual 
Then, having obtained the 
vniegral part of the req<* root, 
20, we insert the decimal 
pomt in the quotient, and 
proceed as before, appendmg 
as many periods of ciphers as 
we have occasion for 


to thiee places of decimals, the square 

4*01 - *70*00*00*00 ( 20-0424 
4 

4004) 1 7000 

1 6016 

40082) 98400 

80164 

40084)1823600 

Ans. 20-042. 


Note — We continue the process until the figure m the fourth place m 
decimals is known, in order to see whether the required approximation is 
20-042, or 20-043. 


N,B . — In marking the periods m the case of a decimal we 
should always begin at the decimal point, proceeding to the 
left in the case of any miegial part, and to the right for the deamal 

For instance, m V -15625 we must mark the periods thus • — • 15 ' 62 • 6 

Square Boot of a Vulgar Fraction 

Case I. — ^When the denominator is a perfect square, we find the 
square roots of numerator and denominator separaidy, 

N.B — A mixed number must first be reduced to an improper 
fraction, in this case 


Example vu — Find (i) ^ and (u) 1-5^^ 


(i) 13'69(37 53‘29(73 

_9 ^ 

67)469 143)429 

469 429 


^ (1) fa ' 


(83S) 


(W) = 


6 9 


44 


— i3 
“ 12 
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Example viii. — Find ^ * 

[Here 2166 la not a perfect square but as the fraction is nob jn its 
lowest terms, we try the experiment of reduemg it, and thus obtain a 
danommator which ta a perfect square ] 

\/ 3166 ~ \/ ~ ' 1 ? 


Case IL — ^When tlie denominator of tte fi action is not a peiject 
square, we first reduce the fraction to a decimal, and then 
exteart the square root of the result. 


Exajiple ix — Find 

v't = vn 

= 1-15-17 Ans 


1 I33'33'33'33(1'1547 

1 

21) 33 
21 

225)1233 

1125 

2304)10833 

9216 

23087)161733 


JVoitf — Much labour would be wasted m such cases if we found the 
roots of numi^ and den* sgiow atdy, as when this was done it would after- 
wards be neoessaiy to divide the first result by the long decimal of the 
second result 


Method of Contracting the work of finding an Approximate 
^uare Boot 

(IV) When any number of figures of a square ‘toot have been obtained 
by ike ordinary process, one less than as many more figwes 
may be obtained by (contracted) division * 


For i n s t an c e^ suppose we require the 
^ root of 2 to places of decimals 
^We obtain the first four fig^ures of 
the root by the ordinary process We 
then covKtii the nght-huTid JigtcTC of 
tha laet trial divieor, and obtain tbe 
next three figures of the root by con- 
traeted dtvmon (see Chap L), thus — 

^ [Here the last figure is 8, or nearly 

Thus the first seven figures of the 
root are 1-414213, 
but the neoreat approxunation m 
places of deemuds is 1 414214 ] 


2 »00'00>00(1<414213 

24)1 00 
96 

281) 400 
281 

2^5^^) 1 19 00 
1 1296 
6 04' 

6 65 


39 

11 


For a proof of the truth of thla theorem, see Appendix. 
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NgU — ^The method of “Abridged Diviaion’* (aee page 15), may be 
applied to faqiiart root 

We give the above example v^prlced in three other forms. — 

(i) At full length, using or^naiy division 
(u) the method of abridged division 

(in) Using the method of abridged division, and contracting the latter part. 


(i) (1.414213 

2 - 00 00 00 00*00 00 ! 

1 

24)1 00 

96 

281 ) 4 00 
2 81 

2S24 ) 1 19 00 , 

1 12 96 ! 

2S282 ) 6 04 00 j 

5^5 64 I 

282841 ) 38 36 00 
28 28 41 

2828423 ) 10 07 59 00 
8 48 52 69 
1 59 06 31 


(n) i 

(1.414213 
2.^00 00 00 00 00 00 

24 ) 1 00 

2S1 ) 4 00 
2824 ) 1 19 00 
2S2S2 ) 6 04 00 
282841 ) 38 36 00 
2828423 ) 10 07 59 00 
1 59 06 31 


(1.414213 
2 .> 00 '00 00 

24)1 00 

281 >4 00 
2fiU ) 1 19 00 

AM 

11 


Note . — ^In the last example we obtamed the square root of 2 to mx 
places of decimals) and we see from (i) that the remamder is then only 
.000001590631 

Now we know from (HI) that this rem** = 2 — (1 .414213)*. Thus by 
proceedmg far enough we can jfind a number whose square differs from 2 
by as small an amount as we please. But there must cdwags be a rem'*'^ 
for there ts no significant dtgU whose square ends in 0 


Sucli expressions as V2, VS.G, &c., where the roots cannot be 
exactly obtained, are called surds 

In contradistinction to surds, numbers which are not surds are 
called rational numbers. 

It follows from the defimtion of the sign V, that V2 x V2 = 2. 
Note . — 2 V3 means 2 X V3, or y/Z x 2, and so on. 


Example x. — Find the mlm of correct to Z pLctces of decimats. 

3 X V2 


3 

2V2 ' 


2V2 X V2 
3V2 _ 3 V2 
4 


2X2 

4.2426 


fEor the value of a fraction is not altered 
by multiplying both num*" and den^ by the 
same quantity See page 68 ] 

^ ^ ” [From the example above ] 


= 1.0606 = 1.061 Ans 


N B — Here the first step, which is called rationalizing the denomi.- 
nator, sa^es much labour, namdy, the division of 3 by double the long 
decimal root of 2. 
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Such an expression as (5 — V3) X (5 + V3) is 'tational^ 
for (5 — V3) X (5 + V3) = (5 — Vgy x 5 + (5 V3) x V 3 * 

= 26-5V3 +5V3-3 

= 25 — 3 = 22 

Hence, if such an expression as 5 — V3 1 occurs in the deno- 
minator of a fraction whose value is required, we ratioruihze the 
denomimtor by multiplying both num^ and den’^ by the complemen- 
tary factor 5 4“ V3 t 

*7 

Example xi — Find, die value of - ,0 correct to three places 
of decimals. 3 + 2V2 

7 _ 7 X (3 — 2 V2) _ 7 X(3— 2v'2) 

3 + 2 V 2 — (3 + 2v'2)X(3 — 2V2) 9 — 8 

= tX(3.— 2X 1-4142) _ 7 y 1715=a 1-201 Aru 


The fourth root of a given, number is the number whose fourth 
power (see page 12) is equal to the given number 
(The sign y/ is used to indicate Ime fourth root ) 

IFor mstaijoe, ^'16 *= 2, for 2^, te 2x2x2x2 = 4x4 = 16 

Hence the fourth root of a number may be found by extracting 
the square root of its square loot 

The following are examples of the apphcation of Square Hoot — 

Example xu — A square field contains 10 aaieSy find the lengih 
of its side 

10 acres = 10 X 4840 square yards 
Hence, length of side = VlO X 4840 yards = Vroo X 121 X 4 yards 
= 10x11X2 yards = 220 yards Ans 


It IS proved in Euchd, Book I , Proposition 47, that in a right- 
angled tnangle^ the square on the side opposite to the right angle \s 
equal to the sum of the squares on the other two sides 

Hence, if the lengths of any two sides of a right-angled triangle 
are known, the length of the remaimng side can he calculated 

For i n sfc anoe, if m the right-angled triangle ABO, having the right 
angle at O, AC is 8, and BO is 6, inches long, then 
the tquare of the laogth of AB = 8* -j- 6® 

= 64 -f 36 
= 100 

*. the length of AB = VlOO = 10 m 


t Or vxoe versd 



By (HX page 10, Bee also Appendix F (vu) 
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A g^m^ if in the nght-angltKl triangle PQR having the nght angle at 
Q, PB IS 13, and PQ is 12 inches long, then 
the square of the length of QR == 13- — 12® 

= 169 - 144 
= 25__ 

/. the length of QR = V25 = 5 in 

Example xiu — A rectangular Jlom 11 Jeet long arid % jeet 3 zti. 

vndcj find the distance between its opposite corners. 

Reqi distance = -v/l + (8^)2 ft = ft 

= yiing±i)=|ft =13ft9in^ 

Example xiv . — The cost of iuifing a, rectangular a icket-ground 
twice as long as wide, at 3d per square yard, is £/l 65, 12s. %d , 
find the length of fencing required to surround it. 

Number of sq. yds in area of ground 

= 4765 . ea. _ 51250 
3d 

As the ground is twice as long 
as wide it can be divided into two equal squares. 

*•, area of one of these squares = 30625 sq yds 

breadth of ground = V30625 = 175 yds. 

Hence perimeter of ground = 175 X 6 = 1050 yds Ans. 

We will now consider the postponed case in Compound Interest 
(see page 206). 

Examp le xv. — A t what rate per cent compound interest will i&750 
amount to .£811, 45, m 2 years? 

£760 X ^ jQQ ” amount of £750 in 2 yrs.^ 

. /lOO + req^ rate\® £811-^ 

• * V 100 ) - £750 

. 100 + reqd rate ^ /Sll\ 26 

Too - V 7^-25 

t « 1 4- rate 26 , req*^ rate 1 

” 100 25 • • 100 ^ 

req*^ rate = 4 Ans. 




[* ^ the fofmula on p 206 ] 
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LiXIII. CUBE ROOT. 

The cube root of a given nuiifoer is the number whose ciibe* 
IS equal to the given number 

For instance, 4 is the cube root of 64 , for 4*, ^ e 4 x 4 X 4 = 64 
The symbol indicates the cu3e root 

For instance, .^8 is read “ the cube root of 8” 

The following cubes should he known — 

13 =1, 23 = 8, 33 = 27, 43 = 64, 53 = 125, 6^ = 216, 

73 === 343, 83 = 512, 93 = 729, 103 = looo, Il3 = 1331, 123 = 1728. 

Hence the following cube roots will he known — 

Vi = 1 , Vs = 2 , V 27 = 3 , = 4, = 5 , = 6 

V3S=7, V5T2=8, V^=9, Vi^=10, Vl331 = ll, ^1728 = 12 

Hence also VSOOO = 20, V27000 = 30, V 64000 = 40, &c 
and VlOOOOOCT^ 100, VSOOOOOO = 200, V27000000 = 300, &c 

Note — ^From the above tables it is evident that comparatively few 
numbers have an exact cube root , for, smce = 4 and = 6, 

the cube root of any number {eg 96) between 64 and 125 must be greater 
than 4 and less than 5, and is tnexact (See Square Boot, p 244 ) 

A number which has an exact cube root is ca lled a perfect cube 

For instance, 343 is e* perfect cube, for v^343 = 7 
and is e^perfect cube, for = f- 

When the factors of a perfect cube are known its cube root can 
at once be seen 

For instance, Vll Xllxllx6x6x6 == 11 X 5, or 56 

Hence in the case of a perfect cube which can easily be factorized, 
its cube root may be found thus — 

Examp le i t — Find, by factors, the cube root of the perfect cube 
583200 

5832000 = 8 X 729 X 1000 
V5832000 = 2 X 9 X 10 = 180 Ans 

-^ofc TEberthod is of no great 'practwal use , since we cannot always, 

wilmout teial, tell whether the number whose cube root we require is a 
perfect cube, and whether it can easily be factorized, or not 

B7 reasoning similar to that of T‘ eorem (I) on Square Root 
It may easily be shown that a^&rfec' Mbe cm end in any digit 


See page 10. 


t See also Example K, page 63 
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And, as in Square Ro^t, <*0 in CuTjc Root, the Tiumher of figuies 
in the integral pttti of the cut)' ifnd of ang nuinbet can he foretold. 

For, as v 1000 = 10, the cu^ root of any number less than 1000 
consists of one figure only. 

And, as ^ 1000000 = 100, the cube root of any number between 
1000 and 1000000 consists of two figures And so on 

Hence, if we mark off the figuies of the number whose cube 
root IS required into sets of thecy beginning on the right, the 
number of sets (including part of a set if such there be) will be the 
numbet of jigm es m its cube root 

For instance, if we thus mark off the number 12 167, there are tuo such 
“ periods ”, , its cube root is a number of tuo digits 

And as there are three such “periods” m S 365' 427, its cube root is a 
number of three digits 

Note — the table of cubes on. page 254 is known, the cube root of any 
number less than a million which is known to he a perfect cube, can be 
obtained by inspection. 

For instance, take the perfect cube 157*464. 

We see that its cube root consists of tiao figures. 

And since 157464 bes between 50® and 60* 

/. the tens* figure of the cube root must be 5 

Also smee 157464 ends m 4, we know from th e table o f cubes that the 
untis* figure of its cube root must be 4. Thus ^157464 == 54. 

The following important Theorem corresponds to (III) m 
Square Root. — 

The cube of the sum of any two nuiribeis is equal to the cube of the 
firsty plus thrice the square of the first multiplied by the secondy 
plus thnee the first multiplied by the square of the second, plus ike 
cube of the second, number. 

Take, for instance, the number 47 and regard it as the sum of 
the two numbers 40 and T. 

Then (40 + 7)® = (40 + 7)® X 47 

= (402 + twice 40 X 7 + 72) X 47* 

= (402 40 X 7 4- 72) X (40 + 7) 

= (402 + 40 X 7 + 72) X 40 

+ (402 -f timce 40 X 7 + 72) X 7t 
= 40* -f- twiceAQ^ X 7 + 40 X 72 

H- 402 X 7 + 40 X 72 -p 7* 

= 40* + thrice 402 7 + thnee 40 X 7® -j- 7® 


^ theorem (m) of Square Boot 


t By (II). pa^e 10. 
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2 ^ — Hence 47^ — 40^ = thnce 40^ x 7 + thiice 40 x 7- + 7^ 
— {thrtce 40 ^ + thnoe 40 x 7 + 7 ^) X 7 

Similarly in tlie case of any othe^r numbers — 

eg, 135^ — 130^ = {thnce 130^ + thnce 130 X 5 + 5^) X 5 

/• If from a perfect cube {e g 47^) we suht/ract the cube of part of its 
root {e g 4:0% the remaind&t (R) 

= {thnce the sqmre of this pait of the root + thrice this part x the 
reroP part + the square of the rernP part) x the rewP pait 

Hence the following 

Method of finding the Cube Root of a number 


Bor instance^ to find the cube root of 103823 
MarTnng the number off into “periods ”, beginning at the units’ place, ■we 
see that the cube root is a number of two figures. 


103 ' 823(40 + 7 
64000 


4800 

840 

49 


6689 < 


39823 


39823 


Kow 108823 hes between 64000 and 125000 
*. -yiOSSaS 40 and 60 

the tens* figure of the root must be 4 . 

Subtractiiig 40® from the n-umber ■we 
obtain the remainder 39823* 

We now [see (B)] tahe tJirwe 40®, 

*>. 4800, as a trtca dtvisor of 39823 

[Now 4800 IB contained more than 
8 tunes m 39823, but if we try 8 as 

the xmits’ figure of the required root and thus complete the di'visor 
acootding to the rule obtained from (R), the result when multiplied by 8 
18 greater than 39823 ] 

So ■we try 7 for tbe units* figure of the root, and complete the divisor by 
adding to 4800, thnoe 40 x 7, and 7®, when the complete divisor 6689 
reeolts. This we now multiply by 7 obtaining 39823 

Thus the cube root of 103823 is 47. 


N B , — the case of a ihree-iLgare root a second trial divisor 
would be formed, and afterwards completed, m exactly the same 
way for it follows from the above Theorem that the remainder 
at any stage (t e the difference between the given number 
the cube of the part of its root abeady obtained) is of the f oim 
(R) 

We therefore at each stage take as a trial divisor 

tknce the square of the part of the root alreadg obtained, 

and having thence found the next figure of the root, we corwplete 
ihe dmaor by adding on 

thrice the part of the rod prmousl^ obiamed x the new figure ; 
and ihe square of the new figure. 
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16‘974»593. 


16’974'593(2 

J 

8974 


In practice the jp^<rce ciphers may be omitted (as m Square 
Boot), and the periods brought down m succession 

We will illustrate the process in this form, m fiixdmg the cube root of 
16974693 

We first mark off the number mto periods thus, — 

1st stafje 

We then place m the “quotient” 2, it. the 
greatest number whose cube is lees than the left- 
hand period, 16 

We subtract 2*, i e 8, from 16, and bring 
down the next period, 974 

Now as we brmg down one penod only at a time, we do not, 
forming the first irwL divisor, give 2 its real local value (te 200), but 
merely its local value relatvie to the next figure of the root (i e. 20) 

2nd stage 

So we take as filrst trial divisor thnce 16*974*593 ( 2 

20®, ue 1200 

Now 1200 IS contamed 7 tunes in 1200)8 974 

8974, but if we comjplete the divisor by 

the help of 7, the result when multiphed by 7 is greater thart 8974 The 
same also, we find on trial, is the case with 6 Thus we arrive at 5 as the 
new figure of the root. 

We place 6 m the quotient, and 
now complete the divisor with 


16*974*593(25 

8 


Hhrtce 20 X 5, ^ e. 300, 
and 6®, t e 25. 


Adding 1200, 300, and 25 we obtam 
lo25 as the complete divisor 
We now multiply 1526 by 6, sub- 


1200 

300 

25 


1525/ 


8 974 


7626 


161974*593(267 

8 


1349539 

tract the result from 8974, and then bring down the last period, 693 
Srd stage 

We now take thrice 260®, t e 187600, 
as a new trial divisor 
We thmice obtain 7 as the third 
figure of the root, 1 200 

To complete the divisor we add to 300 

187600 26 

thrice 260 X 7, %e. 6250 
and 7®, » e 49 

192799 as the complete 


obtaining 
divisor 


1626/ 

187500 

5250 

49 


8974 


7626 


1349693 


We now multiply 192799 by 7 192799/ 

obtammg 1349593 as the pr^uct 

Thus the required cube root is found to he 257. 


1349593 


All that was said m the chapter on Square Root as re^rds the 
treatment of Fractions and Decimals apphes also to Cube Root^ 
and need not theiefore be repeated here 

For ufetance* = J,?. = If, 
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Example u — Find the cube root of 8869743000 


Here our first trial divisor, 
1200, IS not contained in the first 
remamder 869, so we place a 0 
in the quotient, bring down the 
next period and form a new Vrud 
dimaor, i e thnce 200 ^- 

Hence '3'8869743 = 207 
'6'8869748000 = 2070 


120000 

4200 

49 

124249 ^ 


8'8e9'743l000(2070 

_8 

869743 


869743 


Arts 2070 


Example ui. — FzTid three stgmficard figures of ^ • 00064 

We mark off periods, beginning at the decimal pomt 
As the left-hand period consiats 

of ttree aphers, the flret figure .000'e40'000'000( -0861 

Of the decimal cube root (a non- g ^ 2 ' 

?^M0h«^1^^512aiid729 1 92 00 128 000 

%e, 8 ® and 9 ® 1440 

80 the first significant figure of 36 

tlwrootisS 20676j 124056 

ssiasooTTOiooo 

the case were that of an integer, 

until two more figures of the root — — — 

are obtamed 


The work of finding an a^oximafe cube root may be somewhat 
shortened , for when 3, 4 figures of a cube root have been obtained 
by the ordinary process, 1, 2 . more figures, respectively, may be 
obtamed by (contracted) division 


Suppoee, for instance, we 
require the cube root of 4 ^ 
correct to 5 places of deci- 

We obtam tbe cube root 
to three places of decimals 
by the oidmaiy process. We 
have then/owr figures of the 
root and our last divisor is 
772381, and the remainder 
1157137 We now cancel 
the nght-hand figure of the 
divkKwv and obiaui the next 
tmo figures of the root by 
Qontnoted Division, thus— 


4->166»666»666(l«609l6 

1 

300 3 166 
180 
36 

516) 3 096 
7680000 70666666 
43200 

^ 

77232^V 69509529 
1157137 


772328 

384809 


ottwar ways of ai^nrQxunahng to the cube root of a 
iramb^. other) root may be found approximatelj by 

the hdp oi Loga/rtUuns, or by *^Sbmer^s method**, Horner’s method is 
exemplified m the Ap|)eodix. ^ 
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The ^ixth root of a number may be found by taking fAe cabe 
root of its ^uare root 

For instance, 2« = 2 X 2 x 2f x 2x2x2 = 2®x23= (2»)® 

Thus the square root of 2® la 2®, and the cube root of this is 2 , whuch is 
evidently the ttxth root of 2*. 

Similarly the ninth root of a number may be found by taking 
the cube root of its cube roof 

Example iv — Find the lead number which must be added to 


148776, that the sum may be a jperfect cube.* 

148'776(53 

125 

We begin the operation of finding the 

7500 

23 776 

cube root, and thence discover that the 

450 


given number falls short of the cube of 

9 


53 by 101 

7959 J 

23877 

Ana 101. 


Example v. — Find the area of the entire surface of a cubical 
block the volume of which w 17 mb ft 415 cvh. in. 

17 cub. ft. 416 cub in == 29791 cub. m. 

/. length of side of cube = '5^29791 hl 
= 31 in. 

area of one face = 31 X 31 sq. in. 

= 961 sq. in. 

area of entire surface = 961 X 6 sq. in 
= 5766 sq in. 

= 40 sq ft 6 sq. in. Am. 


Example yi. — Three numbers are as Z i A i the mm of then 
cubes is 74088; fnd the numbers. 

Since the numbers are as 3 .4 : 6 

/. their cubes are as 3® 4® : 6® 

le as 27 . 64 : 125. 

We therefore divide 74088 into parts proportional to 27, 64, and 126. 
These parts will be found to be 343 X 27, 343 X 64, 343 X 125. 
Hence the req^ numbers are ^343 X 27, 'v/343 X 64, -^343 X 125 

te 7X3 , 7X4 , 7X6 

or 21 , 28 , 35 Ans. 


Compare wiUi Ex. K, page 68 
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LXIV. SCALES OF NOTATION. 


A Scale of Notation is a systematic method of representing 
numbers by means of figures 

We know (see pages 2, 3) that the radix, or base, m the 
Common, or Decimal, Scale of Notation is the number ten, and 
thaty consequently, ten different figures, and ten only, are used m 
this scale 

Also, that any other number may be made the raduc of a Scale 
of Notation sunilar to the Common Scale 


For instance, just as, in tbe common scale^ 473 means 
4 Kwidredt + 7 tent + 3 unvtSf 

4 X KP + 7 X 10 + 3, 

80 , m the scale of radix etgTu^ 473 means 

4x8* + 7x8 + 3 
t.e. 4 nxty-fowrt + 7 eights + 3 units 

And, that the number of different figures required for any 
scale is the same as the number chosen as radix 

Thus m Scale Eleven, ten must be represented by a smgle 
figure, so the letter t is used. 

^ And m Scale Twelve ten and eleven must be represented by 
single figures, so t and e are used. 

For instance, in the scale of radix ttodve, BtTe stands for 
three tunes {ttodve^ + ten tunes {twdve)^ + seven tunes twdve + deven 

Example i—Add 8464, 7608, 726, and 1853 in the Scale of 
Nine. 


8 + e4*8 + 4s= twenty-one* = 2 nines + 3 tvrnts ; 
set down 8, and cany 2 , 

24-5 + 2-h0-|-5^ fourteen = 1 nine -t- 6 units , 
set down 5, and carry 1 , 

14-3-1*7 + 6 + 4 = twenty-six = 2 nines + 8 wntts , 
set down 8, and cany 2 , 

2 + 1 + 7 + 8 = eighteen = 2 nines + 0 units. 


(jyiws ) 
8454 
7608 
726 
1853 

20853 Am, 


Examp le u — Subtract 7 ^58 from e^Ot in Scale 12 

8 from t leaves 2 , set down 2 , 

5 from tsodtK leaves 7 , set down 7* and carry 1 , 

1 + 1 from 3 + tsodve leaves t, set down and 
carry 1, 

1 + 7 from e leaves S. 


iTwelve^ 

e^Ot 

7t58 

3^72 Am 


«The mental 


ff performed m the common scale; thou^ 

Nmety oo JslTOctingr a system of irumeratSn 
*0^ ioanung the oorreroonding Addition Table for the scale 
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Example iii — Multiply 4256 hy 54 m Scale Seven. 

6x4* = twenty-four = 3 sevens 4- 3 urnti , 

set down 3 , and carry 3 , 

5x44-3 = twenty-three = 3 sevens 2 uniU ; 
set down 2» and carry 3 , 

2x44-3 = eleven = 1 seven 4 - 4 units , 

set down 4 s and carry 1 . 

4x44-1= seventeen = 2 sevens 3 umts, &c 333543 


Example iv — Divide 344^7 hy 8 in Scale Eleveru 
8 into (3 elevens 4- 4), t.e. 8 into thirty-seven^ 4s and 

8 into (5 elevens 4 - 4), i e 8 into jifty-mne^ 7, and 
3 over, 

8 into (3 elevens 4 - t), t.e. 8 into forty-three^ 5, and 4755 Atu 

3 over , — — — 

8 into (3 elevens -f 7 ), ^ e. 8 mto/orty, 5 


425r 
54 

23423 

31012 


To transfer a given number from one scale to another. 

Ji we divide any number in the common scale, say 366, again 
and again by any one number, say 5 , we know (see page 16) that 


the first remainder is a number of umts 
the second .. . , , Jives 

the third , .... 

And so on 


5 )366 
5)73 -fl 
5)14 + 3 
24-4 


%.e. 366 = 2 hundred-and-ticeTity-Jives + 4 twenty-jives + 3 Jives + 1 unit 
= 2x63 + 4X62 + 3X6 + 1 
/, 366 in scale 10 = 2431 in scale 5. 

And if we divide a number, say 1435, in any scale, say Scale 
8 , agam and again by any one number, say 6 , ^forming the 
dMsum vn Scale 8 , we obtain a similar result. 


(Badiz 
6 )1435 

6 ) 204 + 5 units 
6 )26 + 0 siaaes 

3 + 4 thirty-sixes 


Thus 1435 in scale 8 

= 3X 63 + 4X 62 + 0X6 + 5 
= 3405 in scale 6 

Hence the following Eule — 

(I) Divide the given number successively (until the final quotient 
IS less than the divisor) hy the radix of the new 
scale %n which it is to he expressed, performing the 
division in the scale in which the number is 
given, then the remainders, in order, are the figures of 
the number m its new scale, the Jirst remamder being 
thS unvtd figure. 
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Example v. — Change 2738 fiom the Common Scale to Scale 4 


[By the above Rule we have but toi divide 2738 
successuely by 4, performing the division m the 
ordinaiiy way ] 

Hence 2738 (scale 10) = 222302 {scale 4) Ana 


4 )2738 
4 )684 + 2 
4 )171 +0 
4)42 + 3 
4 )10 + 2 
2+2 


Rttample vi — ChaTige 2653 fiom Scale 7 to the 

[By the above Rule we divide 2653 successively 
by ten, perforinxng the. dituion tn Scale Seven ] 

Hence 2653 (scale 7) = 1018 (scale 10) Ans 


ComToon Scale 

(Eadix Seven ) 
ten ) 2653 
ten ) 203 + 8 
tenlT3 + 1 
1 + 0 


Note — In changing to the common scale, instead of the above process 
we may proceed thus— 

2653 in scale 7 = 2x7* + 6x7® + 6x7 + 8 

= 2 X 243 4- 6 X 49 + 6 X 7 4* 3, in scale 10 
= 1018 %n sc<de 10 Ans 


The vanous scales are often described by words derived from 
the names of the Latin numerals Thus Scales 2, 3, 4, 5, 6, 7, 
8, 9, 11 are the Bvmry^ Ternary^ QmterTmry^ Quinary^ Senary^ 
S^fenaryy Octenary, NoTiary^ Undemry Scales respectively, Scale 
10 (the Common Scale) is the Denary, or the Decvrml, and Scale 
12; the Dmdemry, or the Duodecimal, Scale 


Example vii — Transfer 201221 from the Ternary to the Undemry 
Scale 


[By the above Rule we divide 201221 
eoooeaaLvely by eleven, ^performing the diw- 
non t» Scale 3 ] 

Hence 201221 in scale 3 

= 44 t m sccde 1 1 Atis 


(BadizS) 

eleven ) 201221 
eleven ) 1210 + 1 
11 + 4 


Note — such cases as this we may also, if preferred, proceed other- 
wise, first changing the given number into the common scale, and thence 
mto the required scale Thus — ^ 

201221 in scale 3 = 2x3® 4-Ox 3* 4-lX 8* + 2x3® + 2x34-1 
= 2 X 243 + 0 + 27 + 18 + 6 + 1, in scale 10 
= 638 m scale 10 

We now change 538 (scale 10) to scale 11, thus— 11 )538 
Heaice 201221 (scale 8) = 538 (scale 10) 11 ) 48 + i 

= Ut {scale 11) Ans 4 + 4 

In order to transfer a Piulgar Traction from one scale to another, 
ire change both numerator and denominator separately into the 
new scale 
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Eadix Fractions. 


A Radix Fraction m anv scale corresponds to a Deamal 
fraction in the Common Scale 

j 1 o 

For instance, just as -413 in scale 10 means 

10 10 ^ 10 * 

so -413 m scale 7 means ^ ^ -f- 

A vulgar fraction is changed mto a radix fraction va the same 
scale by dividing the numerator by the denominator (as in 
Decimals) performing the division m the given scale 

To transfer a Radix fraction from one scale to another. 


If we multiply 3. decimal, sa.y -875, by any number less than ten, 
then -875 X 4 = 3-5 

.•.-875=?^ = |+^ 


But •6X4 = 2 

. . -6 — j, 

Hence -875 = | + ^ 


li. 

4 ■ 


_2 

42 


t e -876 in scale 10 = -32 tn scale 4, 


Again, if we multiply a radio; fraction of any scale, say *43 in 
scale 9, by any number less than nine, say 6, pertormmg the work 
m scale 9 ; 

then, in scale 9, *43 X 6 = 2-8 


A -43 


2-8 _ 2 -8 
6 ""e 6 


But^ in scale 9, -8 X 6 = 5-3 

• - ^ , . . 6 — 02 — 02 -r 02 

and, in scale 9, -3 X 6 = 2, /. -3 = |, and = A 

Hence .43 = | + ^ + ^ 

I e -43 tn scale 9 = -262 in scale 6. 


Hence the following Eule — 

(11) Multiply the fractional part of ike giv&ru radix fraction 
Ijy the radix of the new scale, and the fr^tional 
part of the result by the same radix, and so on, then 
the integral parts of the successive products are the 
figures in order of the transformed radix fraction. 
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'Rl’gAMPT.TT. Yiu — Exj^ess the decvnftCLl 286 “78125 as a Todix 
fraction in Scale 8. 

NB—The integral and fractaonal parts must be dealt with 
separately 

. , .78126 


Int^ral ptixt. 


8 ) 286 

ByRnle(I) -^35 + 6 


286 = 436 in scale 8 


4 + 3 


By Buie (II) 

78125 = “62 m scale 8 


8 


6.26000 


8 


Ans 436“62 in scale 8 


2.00000 


Example ix — Excess the Senary radix fi action • 4:5 as a decmaL 

(Stx) 


[By Bole <II) we mxdtiply successively by ten, 
p^orming the work %n ecede 6 ] 


Bence *45 in scale 6 = *805 in scale 10 Ans 


“45 
ten 

8 02 
ten 

0*32 

ten 

5 32 

ten 


“Ry AMPLE X — Change e0i“i4 from the scale of 12 to the scale of 8. 

{^Twelve ) 

• jf 4 

(STiw^) [By Rule (II) we g 

[By Rule (I) we 8 )e0^ multiply the frac- /*”To 

divide e0< by 8,^- 8)147 + 2 txonal part succes- 

formangth€W>A*n o \ o n i >7 sively by 8, per/orm- — 2. 

weale 12] -loorfc vn ecaZe 7*14 


3 + 0 


mg the work m scale 
12 ] 


Bence e0^•^4 m scale twelve = 3072.670 in scale 8. Ans 


7-14 

S 

0 t8 


ExAMPUi si — Enwess the decimal -083 as a radtx fractum fc 
8 eale 6 

Mnltif^ the fractional part 8ucce88ivd.y by 
6^ azkd» p^ormmg the work m the common 
scale, we find that 

*06$ m scale 10 = >025 in scale 6 
Now fast as *0 m scale 10 ~ 1 (see page 
121), so *5 in scale 6 — 1 


•08333 



0*4999 

6 

2-9999 

6 


5 . 9999 ... 

Benoe “083 in scale 10 = “03 in scale 6. Ans, ^ 
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To express a recumng radix fraction as a vulgar fraction m 
the same scale 


The method follows from th^t given on page 121 


For instance^ consider the mixed recnmng radix fraction -513 in 
scale S 

Since .543 = 5 434343 

. (eight)® times -543 = 543*4343 
and eight times *543 = 5*434343 

Hence by subtraction, [(eight)® — eight] times *543 = 543 — 5 

.rtiA - 543 - 5 

(eight — eight 


543 - 5 
770 


in scale 8. 


Xote — This result corresponds exactly with that on page 121 

t e as in scale 10 there are m the den*" as many nines as there are recumng figs 
so m scale 8 seiena 

And so on 

Hence we can write down at once the vulgar fraction equivalent to a 
given recumng radix fraction m any scale 

e o. -^7^ m scale 9 =« scale 9, and 2*453 m scale 6 — 

mscalea. 888 500 


Example xii — In what scale of notation %s the cornmm scale 
nnmher 4783 expressed hy the figures 11257 ? 

Here the umts^ figure of the number, when expressed in the scale 
whose radix is required, is 7. 

4783 — ly%e 4776 must be exactly divisible by the req^ radix. 
Also the req^ radix must be a number greater than 7, since this 
figure is used in the scale. 

But the only smaU factors of 4776 are 2, 3, 4, 6, and 8 
the scale is that of 8. Ans. 


Sample xui — How may weights of 1, 3, 3^ 3^, 3^ <S:c,V)$ he 
used m a balance so as to weigh 257 Ihs f 


We express 257 in scale 3. 

Thus 257 = 100112 m scale 3 
= 3° + 33 + 3 4- 2 
= 3® 4- 32 + 3 -f (3 - 1) 

Thus we see that one weight of 3^ lbs , one 
of 32 lbs , two of 3 lbs in one scale-pan, and 
1 lb 2 ?i the other scale-pan, will weigh the given 
amount 
(838) 


3 )257 
3)85+2 
3)28+1 
319+1 
313+0 
1 + 0 


3 
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LiXV. MISCELLANEOUS EXAMPLES, 

Mixtitb^es * 

A (ij — Jf 9 lbs of tea costing Is 8d pei lb , 6 lbs costing 
l 5 \0\d pel lb , and 5 lbs costing 2s 4^d, pel lb be mixed, 
what is the cost pei lb of the mixtme^ 

d a d 

The total cost of the mixture = 20 X 9 + 22 ^ X 6 + 28 X 5 = 45M 
The total weight of the mixtuie = 9 + 6 + 5, lbs = 20 lbs 
/.the cost of 1 lb of the mixtuie = = 22^cf = 10^(^ Ans 

Note — Hence, when the quantity and cost of each ingredient is given, 
the cost of a unit of the mixture is found by dividing the total cost by the 
total number of units in its quantity, ze we find the average cost per umt. 
Ex. D, page 21 ) 


— Jfi what ratio must teas which cost Is 4:d and Is Qd per 
lb he mixed so that the mixture may cost Is 7^d pei lb ? 

The cheaper tea costs 7 halfpence per lb less than the mixture, 
the dearer tea costs 3 per lb more than the mixtuie 

[We must therefore so arrange that the gam on the amount of cheaper 
tea m the mixture haLainoes the loss on the amount of the dearer tea ] 

with each 3 lbs of cheaper we must take 7 lbs of dearer tea Ans 

[For the cost of 8 lbs of the cheaper is 7 X 3 halfpence less, and the cost 
of 7 lbs of the dearer is 3 X 7 halfpence mxyrs, than the corresponding cost 
of mixture, and these balance each other ] 


A (m), — How may teas at Is Zd , Is 4:d, and Is 9d pei lb be 
mixed so as to form a mixture worth Is 7d per lb ? 

The first kind costs 4 pence per lb less than the mixture, 
second . 3 . less 

. . third 2 more 

[We must so arrange the quantities that the loss on the third kind, 
hedawes the gam m the other two hinds, of tea ] 

Now 2 lbs of the third will thus balance 1 lb of the first kind^ 
and 3 lbs, 2 lbs second 

Hence, if with each 5 lbs of the third we take 2 lbs of the 
second and 1 lb of the first, the mixtuie will be of the req*^ value 

Neie — (^estions of this kmd (m which iJiree, or more, ingredients 
oocai) are mdetearminate , that is, they admit of a variety of solutions e g 
instead of the above numbers the following will be found to satisfy the 
question :—7, 2, 2, or 8, 4, 1, &c 


* Sometimes called AOuratten 
p 191 — 


For other examples see Ex. ui, p 47. and Exs ix. x, 
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A (iv) — How may ^nis costing 14^ , I65., ISa, and I85 6c?. per 
gallon be mixed $0 that a profit of 20 per cent may he made by 
tilling the mixture at 21s.^pei gallon? 

Tlie cost of a gallon of mixture = 21«. X \ ^ = 17« 6d. 

sijcpencea 

Now the fiist kind costs 7 j^ei gcillou less than the mixtm e, 

second 3 . less 

, thud , , 1 . more . 

fourth . 2 . more 

Hence 1 gal of the first balances 7 gals of the third, 
and 2 gals . second 3 gals .. fourth 

A ns 1, 2, 7, 3 gals respectively 

iVbitf — There are many other possible solutions, eg 1, 1, 4, 3, &c 


A (-v ) — At mixture of 35 gallons of spirit and water contains 80 
per cent of spirit, houu much spirit must be added to raise the 
percentage of spii it to 85? 

As the mixture contains 80% of spirit, it contains 20% of 
water 

the number of gallons of water in it = of 35 gallons 

= 7 gallons. 

But there is to be 85 per cent of spirit, and /. 15 per cent of 
water, in the new mixture. 

Hence 15 per cent of the increased quantity of mixture = 7 gals. 
z e ~; iQQ of the number of gallons in the new mixture = 7 
the number of gallons in the new mixture = 7 X ~ 46^ gals, 
the number of gallons added = 46 -|- — 35 = 11 -|- gals Atis. 


A (vi) — A Z8-gallm cash zs full of spftrd, 3 gallons are drawn 
out, and the cask fiUed up mth water, this process ts repeated 
a second, and a third, ivme; how many goMons of rpkit are then 
left %n the ca^f 

After the 1st operation, the cask contains 33 gallons of spirit, 
and /. or of each gallon of mixture is spirit 


After the 2nd operation, the cask contains 33 — ^ of 3 

gpi = SOj, gallons of spirit 

and /, or of each gaL of the mixtuie is spirit. 


after the 3rd operation, the cask contains 30^ — 3 

= gallons of spirit Ans. 


SeeCII),p 1S7. 
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Unieorm Motion* OiRCtrLAR Tracks 

B (i ) — If 1 leave home at a ceotain time and walk to the railway- 
station at the late of 4 Tmles fM how, I shall he 2 minutes too 
late fo 7 my train, if at the rate of 4 J miles an hour, I shall 
have 8 minutes to spaie, how far have I to walh'^ 

At 4 miles pei hour I walk 1 mile in hour 
/ii 1 ^ 

/. at the faster rate I save or hour m each mile 

But 2 + i^in. or -g- hour, in the req<^ distance^, 

mile i 

/. the reqd distance = 1 X = Smiles Ans 

"36 


B (ii) — The load from A to B uses. A man walked fiom A to B 
at the rate of 3 miles per hour, rested half an horn at B, and 
returned at the 7 ate of ^ miles an hour, reaching A 3 hows 
26 mm after he stalled Find the distance fiom A to B 

The man takes hour to walk 1 mile in going 

and -J” . . 1 retummg 

/, his total time per mile is ^ or hour 
But hiB total tune for the req* dist is or hrs 

mi 

the req^ dist = 1 X ^ = 5-|- mi Ans 
_ " 


B (m) — A and B travel m the same direction round a circular 
course 220 yards round, starting together fi om the same point, 
thevr rates being 12 and 16 miles an Jwur i espectively , how 
soon wiU they again he togeth&i at the starting-pomfi 


As A goes 12 miles m 60 mm 
/* A makes a complete circuit, i mi , m 


=4min 
8 X 12 8 , 


= 15 mm. 
8X16 3 2 


Similarly B 

[Hence the req'l mterval is the smallest number of minutes which 
oontama | and if, %€ the LOM of f and ff, or of ff and 
H» min.+3 

Now the L C M of 20 and 15 is 60, 


the Ij.C M of and is = 3-|- Ans 1-|- mm 


*Por other Examples see pages 143, 144 t Compare Ex D, p 95, for the method 
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MOTION ON CIRCUI4AK TRACKS 

o .,y\ and B start together from the same pint arid travel in 

tie same dvedmn lound a cucula, had. 220 cz7m?n- 

feience, A at the ^ate (jf j.4, and B at the tade of IJ, miles an 
houl j vLhtm and whei e will they be togeiJw again foi theptsi 

Also, if they ii availed in opposite dnedions, what inte'ivals 
uould elapse betneen tlieii successive meetings? 

(1) B gams 3 miles an hour on A; 

/. B gams a complete round, mi , on A in hour = 2-| min. 

Now in hour A goes of 1 4 mi. = 4-| furlongs, or laps ” 

of 220 yds 2 

/. when B first overtakes A, A has completed 4 laps and -3 of a 

lifth, and is /. ^ of 220 yds = 73^ yards from the staiting-pomt. 

Ans (1 ) in 2-|- mm., 73;|- yds from startmg-pomt 

(u) When they move m opposite directions they separa^, or 
approach each other, at the rate o£ 14 + 17 = 31 mdos per hour 

, they mrdly complete a circuit, -i- mi., in _ ~ hour = secs 

Hence they meet at intervals of 14^ secs. Ans (ii) 

B (y) — A, B, and 0 stait together from the same point and travel 
in the same direction lov/nd a ciicular course of 100 yaids, at 
rates of 21, 19, and 17-|- feet pei second re^ectively, when 
and where will all three next be togethei again? 

A gams 2 feet per sec on H, secs 

A gains a complete circuit on B, ^ e overtakes him, in ^ 

A gams feet per sec on C, ~ 

A gains a complete circxut on O, in = 90, secs. 

H 

Hence all three will next be together in the L CM of 150 and 
90, secs , ^ c. m 450 secs = 7-^ min. 

And in 450 secs. A goes 450 X 7 yds = 3150 yds = 31-|- circuits 
Hence all three are next together in 

7-|- min , and at 50 yards from the starting-point 

hf B — It would not do m this case to find as in B (m) the L 0 M 
of the times they severally take to complete a circuit, for that would give 
the mterval after which all would be together at the starting -point 
whereas they are all together, at another point, sooner To find when all 
aare together for the first time after the start, we must always, as above 
find the LC M of the times the fastest travdler takes to gam a complete 
etrc9i>%t on each one of the others. 
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B (yij . — and B nde at the same rate, 18 miles 'per hour, in the 
same direction, round concentric circndo/r hacks, the circumfer- 
ence of A^s hack lemg 4t4:Oryards, and the diametei of B^s 
being to that of A^s in the latw of 8 9 If they sta/rt fiom 

opposite points, what interval 'mil elapse before B hides A from 
the mew of a spectator at the centre'^ 

B’s anguLar motion (^ e his apparent 
motion as “viewed bjF the spectator at 
the centre 0) will be unchanged, if we 
suppose him transferred to A^s track and 
mo'vmg on it at a rate increased in the 
ratio of the diameters 

The problem, then, is to find how long 
B will take to catch A, who has a start 
of 220 yards, A movmg at the rate 
of 18 nu per hour, and B supposed 
to move on the same track at the rate of 18 X •§■ = 20^, mi 
per hour mi. Tnm 

Now B will gam 2-^ m 60 

/. B *1- 60 X ^ = 3-g- mm Ans 

2 ^ ■ 

Work Uniform Growth, &c 

C (i) — If 8 men with 6 boys can dig a piece of ground in 2 days, 
and 6 men with 2 boys can dig rtinZ days, how long would 5 
mm with 3 boys take to dig it? 

men boys days 


8 

+ 

6 

do 

the whole work in 

2 


/. 8 

+ 

6 

do 

^ of the work 

1 

(1) 

Again 6 

+ 

2 

do 

the whole work in 

3 


6 

+ 

2 

do 

of the work 

1 

(«) 


[We now take such multiples of the statements (i) and (n) as to obtain 
iJie aajmc number of men (or boj^s) m both In this case^ then, we multiply 
(i) by 3 [i e three tunes as many men -p three tunes as many boys would 
do three tunes as much work in a day as is stated m (i)], and (u) by 4J 
men boys day 

Hence, from (i), 24 + 18 do -I- of the work m 1 

and from (ii), 24 + 8 do . 1 

CN^onvin these two new statsoaents there is the same number of men, so 
the extra amount of work in the former must he due to the extra number 
of boys.} 

^ subtraction, 10 boys do -I* — or of the work in 1 day 
1 boy does ^ • * • . ^ . 1 . . 
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Bat from (ii) 6 men -f- 2 boys do ^ of the work 1 day. 

6 men alone do ^ or ... 1 . - 

• •! 

/. 1 man does ^ 1 . 

Hence 5 men 3 boys do -f- or 1 - 

/. 5 men + 3 bo^s the whole 1 X days 

= 3-|- days Ans, 


C (n) — If 10 oaren ueie put into a field, iikich has lemained empty 
fui a time, the gtass would last themfoi 20 days, hut it would 
last 8 oxen for 35 days, h&w long iiould it last 12 oxen, the 
grass being supposed to giow at a umfoim late? 


[Here we must distinguish between the daily gro'W’th of grass while the 
oxen are m the field, and the previously accumulated growth during the 
time the field was empty, this latter we shall call the ongtTUil grass 3 


20 days’ growth + the ong grass feeds 
/. 20 + 

Again, 

35 days’ growth -{- the ong grass feeds 
/. 35 . + 


oxen 

10 for 20 days 

10 X 20, or 200, 1 day 

8 for 35 days. 

8 X 35, or 280, 1 day 




(u). 


[Now in the statements (i) and (n) the amount of ongtruxZ grass is the 
same in both, so the extra oxen m (u) are provided for hy the extra daily 
growth ] 

Hence from (i) and (n) by subtraction, 

15 days’ growth feeds 80 oxen for 1 day 

/ 1 day’s growth |2, or ^ 1 (m). 

Id o 

Hence in the req^ case 




oxen must he provided for by the original grass. 


oxen. daj 

But, by (i), 20 days’ growth -f the onginal grass feeds 200 for 1 


And, from (iii), 20 days’ growth alone feeds ~ X 20, or ???, 

3 3 

. 1 

the original grass feeds 200 — 2^ or 

3 o 

1 

20 

3 

^ V 280 , 

lx —dys. 


= 14 days Atia. 


Note — The principle of the above question may, of course, be clothed 
in words m vanous ways, for instance, the figures involved m the solution 
of the followmg question are the same as those given above, the words 
alone needing to be changed * — 

A cistern, partly fud, wto which a steady stream of waler ts fjovovng^ has 
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a number of equal Ttoles tn the bottom, which can he opened or closed at will 
If 10 were opened the cietei n would he emptied in 20 minutes, if 8 were 
opened it would he emptied in 35 minutes Twdve are opened how soon 
will it he emptied ? 


Equation of Payments 


The Equated time of Faymeiit of several sums of money due at 
difiereiit dates is the mterval at the end of which all might fairly 
he paid together 

For instance, if £100 is due m 3 months and £200 is due m 8 months, 
the equated time of payment is the number of months (between 3 and 8) 
at the end of which a payment of £300 would balance the two debts 
Now as £300 at the end of this mterval is equivalent to £100 in 3 mo 
+ £200 in 8 mo , the Present Value* of the £300 must be equal to the 
8um of the p7esent values of the £100 and the £200 

If, then, we suppose 5 per cent to be the rate at which discount is calcun 
lated, we have 

jESOO - £300 X X A 

12 100 

= £100 - £100 £200 - £200 x x A. 

12 100 12 100 * 

which reduces to 

£300 X reqd no of months =* £100 X 3 4- £200 X 8 

A reqdno of months = ^100 X 8 + £200 x 8 

£300 

JV" B , — ^The rate per cent does not enter mto the result 
Hence tlie following practical rule for finding the Equated time 
of Payment (or Average term of Credit as it is sometimes called) 
Multiply eath debt by the nimiber of months {or days') which elapse 
before li is due^ and divide the sum of these pi oducts by the sum 
of the dd>ts 


D . — The equated hme of payment of £200 cash, a bill of exchange 
for £350 due in 60 days, and another Inll due in 90 days, is 
45 daySj find the fac&-vcUue of the second bill 
By the above rule, 

the equated time = X Ot + £350 X 60 + req^ sum X 90 
„ . , £200 + £350 + req^ sum 

Hence rrorr the question 

< =5^ X 60 + reg^ sum X 90 _ 

£550 + re^ sum ’ 

£2100 -j- 90 times req^ sum = (£550 -j- regf' sum) X 45 

= £24760 + 46 times req^ sum 
45 times re^ sum = £24750 — £2100 = £3750 




req^ sum = ;£ 833 , 6 « Bd Ans 

45 ” ■ » 

t A» £S0e 18 doa fax rsa^ money its multiplier is 0 
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E — The sum of 103 cuusecutue Jiumhera is 105472^ fijid the kust 
cf them 

[The middle number of anj^odd number of consecutive numbers is the 
aitragt*' of them , e g 

3 + 4 + 5 + 6 + < +S + 9 _ ^ ^ 6, the middle mimber. Hence—] 

The req* middle munber = ~ 1024, 

and there are 51 of the consecutive numbers belotv, and 51 above, this, 
the least is 1024 — 51 = 973 Ans 

jyoie — The same principle applies m the case of a senes of numbers 
formed by the successive atddition of any other constant number instead 
of uni ty , e q such a senes as 17, 20, 23, 26, &c Senes so formed are said 
to be m Arithmetic ProgressiozL Moreover, as the sums of the first and 
last terms; 2nd and last but one , and so on, are all equal, the sum oj an^ 
number of terms of such a senes is found by mvLtipLying the sum of the 1st 
and last terms by half the number of terms 

e g To find the sum of 86 terms of the senes, 1, 3, 5, 7, &c 
Here the 2nd term = the 1st -f- 2, the 3rd term = the Ist + twioe 2, 
the 4fth term = the 1st thrice 2 , and so on 
Hence the S6th term = the 1st -h 85 times 2 , 
and the sum of 86 terms =5= (1 + 1 + 85 x 2) x 43 = 7396. 


F * — In the Centigrade ih&imometer free^ng-’jgdni ts marked zero 
and hoihng-point 100, tn the Fahrenheit^ freezing-point ts 
marked 32 and hoihng-point 212, find (i) the reading F, coi- 
1 expanding to 45° (7., (ii) the teaditig C. conesponding to 59° F, 


If a thermometer is graduated according to the Centigrade scale on 
the left, and according to the Eahrenheit scale on the right, the space 
between freezing and boiling points is divided into 100 equal parts on 
the left, and into 180 equal parts on the right, 
ue 100 0 steps — 180 F. steps. 

(i) /. 46 steps O. = ^ X 45 = 99 st^ F. 

And the req^ reading F is found by counting on 99 steps 
above 32 , i c 45" C. = (32 + 99) F = 131"# Ana. 

(ii) As 59 := 32 4- 27, the given reading is 27 F steps 
abo\e freezmg-pomt, so we have to find how many steps 
C correspond to 27 steps F But ISO steps F = 100 steps C , 

/. 27 steps F ^ X 27 = 15 steps C , i c 59" F = 15“ O Ans. 

180 li ■ « — ■ 


O. F 
100 - 1-212 


-82 


Note — If a gi\ en readmg F is Zes^ than 32®, it corresponds to some 
number of degrees below zero O Eg to find the reading C for 14" F 
As 14 = 32 — 18, we must find how many O steps are equal to 18 F, 
steps, namely, 10, 14* F corresponds to 10* below zero C. 


♦See p 21. 
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A Complementaiy Methods — The Anthmetaoal Oom^lement of a given 
■nriTntvr ii:. the iminber whieh. when added to it, makes up the unit of 
next lugher order, eg 3 is the eomplement of 7, since 7 + 3 = 10, 

14 IS the complement of 986, since 986 + 14 = 1000 

In Snbtraction the complementary method, exemplified below, might well 
replace any other form of “wording** in the teac hing of beginners 

Ex^fle — Subtract 2653 from 8129 

“ Wordzng ** 3 and 6 (set down 6) make 9 , 8129 

5 and 7 {set down 7) make 12, carry 1, 2653 

(1 and 6, 7), 7 and 4 (set down 4) make 11, carry 1, 5470 

(1 and 2, 3), 3 and 5 (set down 5) make 8 

JS'cie —This method of subtracting is convenient m such cases as those of the Ex 
on p 8, Ex m on p 39, and m ** Abridged ’ Division 
The nse of “complementary** methods often effects considerable saving of 
labour eg See Ex. A (v), p 19, A (vm). p 20 (called Synthetto Division), Ex x, 

p 42, IX, p 77 vu, viii, p 98, Ex 11 , p 101, Note Ci^)» P 104 


B* General Definition of Multiplication, apphcable to a fractional as 
well as to an mtegral multiplier * 

To multipit/ one number by a second u to do to the first that which is done 
to unity to obtain the second 
Integers eg^Z X 6, 

To obtain 6 we repeat umiy six times, le l + l + l + l + l + lj — 6 
by the above defimtion, 8x6 = 84*8 + 8 + 8 + 8 + 8 =48 
Fractions « * | X f , 

To obtain f , unity is divided mto seven equal parts, of which Jive are takeor 

le f = f + f + f + f+ f> 

by the above definition, fxf = r + r + f‘+i‘ + T 

7 7 7 7 7 


But f 7 is 


/.I X f = 


28 "^28 “^28 "^28 “^28 W 


or 


3x5 

4x7 


C Prime Numbers — All the prunes below any given number may be 
found by the following method, known as the Sieve of Eratosthenes'* 4 
Wnte down the numbers in natural order as far as required, thus — 
i II 1 i ii u 11 It t n ti II I 

1, ^ 3, 4, 5, 6 , 7, 8 , 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, &c- 
Mark every second number after 2 ; these are the multiples of 2 , 



„ third „ 

„ 3, 


»» 

»» 

3, 


„ ffth ,, 

» ^ f 


>» 

n 

5, 

H 

„ seventh „ 

,» r, 

» 

„ 

?» 

7, 

» 

„ deventh „ 

„ 11 , 




11 , 


and so on, taking each of the unmarked numbers in turn 

Then the numbers which finally remain wnmourhed are primes, smce no 
number left ttnTnarked wall be divasible by any number, except unity, less 
than itself 

*Seep 78. t A Greek of Alexandria, who lived about 200 B 0 
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D Proofs of the Tests of DlviaibiXity, (See page 62 ) 

(I) Any number may be regarded as a multiple of ten + some units, 

e g 4756 iS|fi75 tens -f 6 units, 

and, as ten is divisible by 2, any no of tens is also diiisible by 2; 
any number is divisible by 2, if its umts’ digit is divisible by 2, i f if 
tis units' digit is eien 

(II) Proof exactly similar to that of (I) 

(HI) Any number may be regarded as a multiple of a hundred 4- the 
no, of units represented by the iuo nght-Aand digits, 
e g 83475 is 834 hundreds + 75 unxts, 

and, as 100 is divisible by 4, or by 26, /. any number of hundreds is 
divisible by 4, or by 26, 

/, any number is divisible by 4, or by 25, if the number represented by 
ike two right-hand digits is divisible by ^i^orhy^UXi 
(IV) Consider any number, e g. 23687 

23587 = 20000 + 3000 + 600 + 80 + 7. 

Kow, as 10000 == 9999 + 1 , 20000 = 9999 X 2 + 2 = a multiple of 9 + 2, 

as 1000 — 999 + 1 , /. 3000 = 999 x 3 + 3 = a multiple of 9 + 3, 

as 100 = 99 + 1 , 500 = 99x6 + 5~a multiple of 9 + 6, 

and as 10 == 9 + 1 , 80 = 9 X 8 + 8 = a multiple of 9 + 8, 

also 7 == 7 

Hence, by addition, 23587 = some mult of 9, + 7 + 8 + 5 + 3 + 2. 
/. 23587 is divisible if the sum of its digits is divisible by 9. 

And any other number might have been dealt vutb m the same way. 

Note —The proof of the test of divisibility by 3 is identical with this 
(V) Consider any no , e g, 564328 = 600000 + 60000 + 4000 + 300 + 20 + 8. 

Now, as any number represented by an even no. of nines is divisible by 11, 
and as 100000 = 99990 + 11-1, 500000 = a multiple of 11 - 6 , 

as 10000 = 9999 + 1 » •*. 60000 = a multiple of 11 + 6 , 

as 1000 = 990 + 11 — 1» /. 4000 = a multiple of 11 — 4 ; 

as 100 = 99+1 , 300 = a multiple of 11 + 3 , 

and as 10 = 11—1, •*. 20 = a multiple of 11 — 2 , 

also 8 = 8 

Hence, by addition, 564328 = some multiple of 11 + 8 + 3 + 6 — (2 + 4 + 5), 
,•* 564328 IS divisible by 11, %f the difference between the sum of the umts^, 
hundreds', doc , digits, and the sum of the teas*, ihou^nds', dc , digits is 
ddmsdde by 11. 

And any otl^ number might have been dealt with m the same way. 

The Tests of IhTunbih^ may be summarized thus — 

1 If the divisor is a factor of 

(i) the radix {eg. % 6, factors of 10), the entenon is ike units* jigure, 

(u) the square of the radix {e g. 4, 25, factors of 100), the criterion is 
the nu^er represented by the two right-hand figures, 

(m) the cube of the radix {eg. 8, 125, factors of 1000) the criterion is 
the number represented by the three nght-hand figures And so on. 

2 If the diiisor is one less than the radix, the criterion is tTie sum of 

the digits 

3 If the diiisor is one more than the radix, the entenon is the difference 

between the sums of the alternate digits 

Hence Tests corresponding to those of the Decimal Scale of Notation may 
be apphed m any scale, eg — 

A no in Scale 6 is divisible by 5, if the sum of its digits is divisible hy 5 : 

. 12 3, 18 diviBible hy 8; &C. 
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E- Casting out Nines — ^The reason of this process, applied as a test of 
multiplication, may be shown thus — 

Any number may be regarded as a midtiple of 9 + a remainder consisting 
of one of the digits (including 0) less than 9 Hence 

The multiphcand == a multiple of 9 + some rem^^, say 7 (i), 

and the multiplier == a multiple of 9 -j- some rem^, say 4 (ii) 

/, the product = (i) x (n) 

= a mult of 81 4- 7 times a mult of 9 

4- 4 times a mult of 9 4- 4 x 7* 

=s some mult of 9, 4- 4 x 7 

Hence the rem*^ when the product is divided by 9 — the rem^ obtamed by 
dividmg 4 X 7 by 9 

And these rem™ we know, by D (IV), are obtamed by dividing the mm of 
the dvjiiB of each number by 9 

Note 1 — Casting out Nines may be appbed as a test of Addition and Subtraction, 
eg m Addition Cast out da from each of the numbeis added, add the resulting 
remn, and cast out nines from their sum, and the final remr should be the same 
as the remr obtained by easting out 9’s from the sum of the given numbers 

Note 2 — It IS possible that a result may satisfy the test of casting out Nines and yet 
not be correct, since an error %n vt amounting to % or a multiple of 9 would not affect 
the remainder obtained by dividing it by nine 
Note 8 —Results may be tested m a similar way by Casting out Elevens The way 
m which this wonld be done is indicated m D (V) 


P. Some General Properties of Numbers — Besides those already 
considered the following are noteworthy — 

(i) The sum (or diff ) of two event or of two odd^ numbers must be even, 
(n) The sum (or ditf ) of an even, and an odd, number must be odd 
(m) The sum of any even number of numbeis must be even 

(iv) The sum of any odd number of odd numbers must be odd 

(v) The product of even nos , or of even and odd nos , must be even 

(vi) The product of two, or mor^ odd nos must be odd And con- 

ver^y, m exact division, if the dividend is odd the quotient is 
odd also. 

JTofe —The above are evident from the results of the Addn and Multn Tables, 
axnce they depend only on the uniis figures of the numbers 

(vn) The product of the earn and difference of two numbers is equal to the 
difference of their squares 
Take, eg, any two numbers, say 23 and 7 
Then, the product of their sum and dajff 
= (23 - 7) X (23 4- 7) 

= (23 - 7) X 23 4" (23 - 7) X 7* 

= 23x23-7x 23 4-23 x7-7x 7'" 

= 232-7* 

= the diff of their squares 
Similarly we might deal with any other two numbers 

IbuicPM 1 —SmpUfy ^1 : ^ . ^ ^ mih a* Iv^e labom- as 

possible 37-8 - 62*2 

By ooQvexae of (vnj, ~ = 8?-8 + 62 2 = 100 Ans. 


:^ycn)r p.10 
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Example 2 — Show that 2°® 6e decreased hy untty the result ts a midtipU 

0/12 

By 2«> - 1 = (210 4- 1) X (2'0 - 1) 

= (2i‘;+ 1) X (2" + 1) X (25 - 1) 

Now 2® = 32, 2^ 4- 1 = 33, a multiple of 11 


Example 3 — Proie that the difference of the squares of any two odd numbers 
IS a multiple of 4 

By (vm), the diff of the squares of the two odd nos 

= (the sum of the nos ) X (their diff ) 

= (an even no ) x (an eim no ) By (i) 

— (an odd no x 2) X (an odd no, x 2) 

= a multiple of 4- 


Example 4 — If any prinie number greater than 3 be increased, and also 
decreased, by unity, one or other of the results is a multiple of 6. 

For every prime (except 2) is odd, both results are eten and divisible 
by 2 But the prune — 1, the prime, and the prime 1 are three con- 
secutive nos, and when the numbers are arranged m natural order 
every 3rd no is divisible by 3 /, one of any three consecutiie nos. 

must be divisible by 3 But this is not the case with the prime. 

Hence one of the two “results” is divisible by 3, and is also even 
/, it IS a multiple of 6 


Example 5 — J[f the sum of an odd number of fractions, whose numerators 
and denominators are all odd, is an integer, that integer must be odd 
Consider, e g , the three fractions f, , 

their enm = 5 X U K 13 4. 3 x 7 X 13 + 9 X 7 X II 
7 X 11 X 13 


Now, hy (vi), each of the products 5 X 11 X 13, 3 x 7 X 13, 9 X 7 X 11 is odd; 
and by (iv) their sum is odd. 

Also 7 X 11 X 13 is odd by (vi), the quotient (Q) is odd. 

Similarly the theorem may he proved m the case of any other set of 
fractions fulfilling the given conditions 


Example 6 — Show that every perfect cube is either divnsibU by *1^ or when 
divided by 7 gives remainder 1 or 6 

Every no a mult, of 7 4-9 or — , 0, 1, 2 or 3. 

Every cube — a mnlt. of 7 4*, or — , 0, 1, 8 or 27 * 

= some mult, of 7 4-, or — , 0, 1, 1 or 6. 


Example 7 — If a perfect square end in an odd digit, the last figure but one 
IS even 

For any odd no may be regarded as a mult of ten 4- an odd digit, say 8 
Then its square = (a mult of 10 4- 3p 

= a mult of 100 4- twice a mult of 10 X 3 -{- 3^4 
= some eten mult of 10 4- 9 
Hence the last figure but one is even 


♦ This IS evident if we expand, say (mnlt of 7 + 3)» , compare p 256. 
t By Thqprem (HI), P 246 
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ExAHPLB 8 — SJww ihctt 1331 w a •perfect cube vn any scale of notaivon whose 
radAx %s greater than 3 

We have seen, on p 265, that the cube of any number m the Deoiinal scale, « a 
47», 3Sof the form 4 x ICH + 3 x 10^ x 7+^3 x 10 x 7® + 7» 

Hence, 1 X 10» + 3 x 10^ x 1 + 3 x 10 X 1^ + 1^ = 1331, m scale 10 

lx 63 + 3X 62xl + 3x 6x12 + 13 = 1331, mscalee ’ 

lx 63 + 3X 52xl + 3x 5 X 12 + 13 = 1331, m sc 5, &C, 

Thus 1331 IS a perfect cube in any scale whose radix is greater than 8 


G Recurring Decimals (See p 122 ) 

Nate 1 — ^When the recurring period of one of a set of fractions, which 
3rield pure recurring decimals with the maximum no of figures in their 
period^ IS known, the periods of all others of the set can be written down 
at once 

eg yields a decimal witli the maximum number of figures, 16, in its period, 
hence, il he fonnd as a decimal, and the figures of its period arranged m a 
ring (as is done for sevenths on p 122), then ^ <fcc , can at once be read off 
Note 2 — A& the figures of the quotient must recur when all possible 
remainders have appeared m the division, but may recur sooner, it follows 
that, in the latter case, the number of figures in the actual period is a 
factor of the number m the mayrmiim , 

= 076223, a swr-flgure period, where 6 is a factor of 12, the maanmum in 
the case of tkirteeruhs 


In such cases, as mamy rmgs would be needed 
contained m the maximum , in this case two 
Bing (i) gives ^ 

1 5 4. 2 1012- S> 

TTT Tf » ^ 

and Bmg (u), 

S g 5 7 8 11 

nr XS* 'TS’ XV XV 


:©: 

9 


as the shorter period is 
It wiU be found that 



8 


K Continued Fractions — On p 89 is given a method of reducing a 
(Continued PVaction to a Simple Praction We here consider the con- 
verse process, which will be evident from the following example — 
deduce to a Gontvnued Fraction 

Now m this operation it is evident that the successive remainders resulting 
from the divisions, viz , 37, 5, 2, &c , become less and less, so that we must 
at last arrive at the remainder 1, when the operation ends 

Hence every rational fraction (vulgar or decamal) can be expressed as a 
terminattfiff continued fraction 

exactly corresponds to the ordmary method of finding 
toe G C F of 274 and 79, the numbers S, 2 7, &c , being the successive quotients 

fraction which results from stopping at any stage, m the above process, 
and discarding the remainder at that stage, is called a Convergent to rfie con- 
tinned fraction 

Thus, itt the above example the frst conveigent is 3 = 

second 3 + ^ = f , 


third 


3 + 


2 + 0. 
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The foUowing propertieb convergents are noteworthy. 

(1 ) The convergents are aUematdij less and greater than the complete fraction, 

eg fin the above ex , the Ist convergent is too small, since the part <&c , is omitted, 
the 2nd • too preat, since the den*' 2 is than 2+^ , 

the 3rd too small, since the denr 2 + ^ is too greac, <le 

(2.) The difference between any two successive convergents is a fi action ukose 
nuTTieratOT zs umty, and denormnator ike product of their 

7 52 _ 105 - 104 _ 1 and 5? = ^<>05 - 1664 _ 1 

^ ' 2 “ 15 2 X 15 2 X 16 ' 32 " 15 32 x 15 32 X 15 

From (1) and (2) it follows that 

(3 ) Any convergent zs nearer to the complete fraction than ike preceding con* 
vergent, that %t differs from the comj^cte fraction by less than half of 

= — — -= i- , azid that it ts zn lowest terms. 

prod of den" of convergents 


Hence the successive convergents are successive appro^mations to the 
value of the contmued fraction 


To convert a Surd into a Continued Fraction, eg^ -v/lO. 

Observing that the greatest perfect square below 10 is 9, we proceed thus — 


n/IO = 8 + vl0-8 = 3+ ~ ^ = 3 + 


(VlO-3)x<V10 + 8) 
1 X (VlO + 3) 


See 

|p.«62 



Thus a surd produce a recurring contmuea fraction. 

JS'ote 1 — By the definition of a surd It is evident that it cannot produce a term»n- 
ating continued fraction, for that we have seen can be reduced to a raticmal simple 
fraction, whereas a surd is incommensurable, le cannot be exactly expressed in 
figures 

2 —A Contmued Fraction IS often written in the form — S+J + + 


K. Proof of Theorem (IV), Square Root. (See p 250 ) 

By Theorem (HI), page 246, 

865» = 360* + 2 x 360 x 5 + 5» .-.*^^ = 5 + ^3^. 

Hence, m the case of any fAree-figure square root, if when two figures of the 
voot have been obtained, we divide the remainder (» e the diff. between the 
given number and the square of the part of the root already obtamed) by the 
last complete divisor (z e by double the part of the root already obtamed), the 

(remefig)® 

quotient = the remaining fig + ^he part of the root already obtained* 

and this latter portion of the quotient must be a proper fraction, smee the 
numT can never exceed 9®, and the den’^ can never be less than 200 

the integral part of the above quotient = the last fig of the root. 

Thus the theorem holds good in the case of a fAree-hgure root. 

Snmlarly^it may be shovra to hold good m any other case. 
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L. Cube Root by Homer’s Method — The reason of the method belongs 
to the Theory of Equations , the method is, however, easy to ap'ply 

The work is arranged m four columns , m the first we place 1 , in the second 
and third, 0, and m the fourth, the number (whose cube loot is required) 
marked oS mto “ periods 


Example 1. — c«6e rooi o/ 24389 j 

The mtegral part of the cube root of the ^ ^ 

first period is 2 Set 2 on the right •= 

1st stage 2 

Multiply 1 by the root-fig 2, and add to *2 
2nd column i 

Multiply the result by the root-fig 2, and ^ 

add to 3rd column 60 


0 24^389 ( 29 A ns 

4 16 889 

8 16 389 

1200 
621 
1821 


Multiply this result by the root-fig 2, and ^ 
subtract from 1st period 69 


Trial Jhvtsor stage 

Multiply 1 by the root-fig 2, and add to 2nd column 

Multiply the result by the root-fig 2, and add to 8rd colu mn , afterwards 
appending tv>o ciphers * 

Agaan multiply 1 by the root-fig 2, and add to 2nd column, afterwards 
appending one cipher * 

Bring down the next period, and obtain the next fig of root, 9, by help of 
the tnoL divisor 1200 


$nd stage (We now repeat with the new root-fig 9 the process of stage 1 ) 
Multiply 1 by 9 and add to 2nd colunm 
Multiply the result by 9 and add to 3rd column 
Multiply this result by 9 and subtract from 4th column 

Nate — ^In. formiiig the 2nd and 8rd columns the multiplications and additions^ and, 
m the 4th column, the multiplications ssxdmbtraction^ may easily be combmed (see 


ExAMPitB % — Find the cube root of Z to three places of decimals 


WnUen wrk in full as vnFic \ 


0 3.'0 

1 l_ 
1 2 0 

2 Ul 

300 2 

136 J 
436 
152 
58300 
1696 
60496 
1712 
6220800 


3.'000»000j000(l 442 1 

1 I 

2 000 ■ 

1 714 ! 

256 000 
241 984 
14 016 000 


Ans 1-442 


Condensed^ as suggested in the 
Note to Ex 1 


0 S 

1 5 

300 

436 

58800 

60496 

6220800 


3J (1 442 

2_OOCL 
256 000 
14 016 000 


Ans 1-442 


Note —If this cube root had been icqd 
to five places of decs the two extra figs 
could be obtained by Contracted division 
(Seep 26a) 


• The re»8on tor tbeaeophers win be seen Ijyoomparmg with the example on p 2S7 
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L NUMERATION, NOTATION. 


Read, or write in wordi^ 


!. 30800. 

II. 503010. 

2!. 18800008. 

2. 51020. 

12. 675082, 

22. 19099090. 

a 18200. 

13. 3503071. 

28. 667802005. 

4. 70020. 

14. 4004004 

24. 10007063. 

5. 384610. 

15. 32005701 

26. 3756421871. 

6. 423654. 

j 16. 60600752. 

26. 8300235007. 

7. 2000000 

17. 10101010 

27. 308066300072. 

8. 3003000 

18. 12^12, 

28. lOOOOOOOOOOOO 

9. 700100. 

19. 33333333. 

29. 236760846374. 

10. 160011. ! 

20. 50000000, 

80. 3008700050000 


Write in figures, 

31. Seventeen tliousand and twenty. 

32. One hundred and two thousand, seven hundred. 

33. Six hxmdred and fifty thousand 

34. Pive hundred and forty-three thousand and eleven. 

35. Three million seven hundred thousand and seventy. 

36m lluxteen million, one thousand three hundred 

37. live mOhon, six hundred and ninety-four thousand, three hun- 
dred and eighty-oeven. 

38m Twenty-three million, one hundred and ten. 

3$h Four hundred and one miUion, forty thousand, fotm hundred and 
forty. 

40. Seven hundred and sixty-eight million six hundred and seventy- 

five thousand five hundred and eighty-six 

41. Eighty million, eighteen thousand 

42. Seven thousand and eleven million sixty thousand, three hundred. 

43. One thousand and three million, one thousand and three 

44*. Forty-nine thousand two hundred and eighty-one million, five 
hundred and fifty thousand, six hundred and sixty. 
cum X A 
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EXERCISES I. 


Write in figures^ 

46. One Lxmdred thousand and seventy million, fourteen thousand 
and eight. ^ 

46. Three hundred and sixty thousand million, three hundred and 

SIX thousand, and thirly-six 

47. Two hundred thousand and twenty million, twenty thousand, two 

hundred. 

4-8. One hilhon, one million, one thousand and one 

4&. Seventeen bilhon eight hundred and nmety thousand and forty- 
five miUion, seven hundred and ninety -six thousand and 
sixteen 

50. Nmeteen billion, one thousand and nmety million, one hundred 
thousand, nine hundred 


Read, or write m Arabic figures. 


51 XIX 
62. XXIV 
63 liVIII 
54 XLV. 

65 IxXXVE. 
56 LXVIII 
67. XLIX 

68 LXXXIIL 

69 CIV, 

60. CLK. 


62 XCV 

63 cxn 

64 CXTV 
66 GLXVI 
66 CXXIV. 

67. OGLXXXIV 
68- BXIi 
69. CCCXC. 


70. BBV. 


71. BCCXC 

72. DOLXXIX. 

73. MBCCLXIV. 

74 MBCXIiVn 

76 jyODCXXTiXXXV. 

76 MDLXVI 

77 MDLXXXVin 

78 MDCLXVI 

79 MDCCIiXXXIX 
80. MDCCCXCIX 


Express in !Roman numerals, 

81 34. 86. 203 

82. 46 87. 556 

83 73, 88 423 

84. 87. 89. 324 

85. 99. 90. 660. 


91. 1241 96 1100 

92. 1336 97. 1413 

93. 1769 98. 1689 

94 1867 99 1888 

96. 1891. 100. 6000. 
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11 . THE SIMPLE RULES. 

Addition. 


1. 973 

2. 

59482 

3. 237 

4. 240738 

5. 

348170 

49 


917 

46 

59618 


91754 

61358 


6480 

32752 

485 


2760 

876 


763 

47 

79 


96287 

56 


96075 

187246 

4328 


462 

208 


99 

7609 

19576 


5720 

1095 


2160 

9642 

276843 


18234 

283 


84317 

35132 

3629 


29216 

94 


908 

23109 

73 


4056 

9048 


7563 

36 

69384 


80099 

6, 13455 

7. 

6704 

8. 60462 

9. 246 

10. 

59386 

6124 


78534 

4000 

10988 


370 

448 


3460 

31078 

8637 


12 

90653 


79473 

2053 

54561 


2694 

7127 


36324 

275 

4123 


49057 

48 


5968 

5268 

40345 


371804 

67422 


5374 

63516 

67087 


96287 

5100 


63239 

44363 

564 


1690 

589 


41258 

5086 

62742 


329105 

3694 


48485 

65045 

56653 


4046a 

87318 


47256 

64678 

62683 


708 

3256 


23245 

66743 

51646 


402917 

939 


9172 

6726 

96 


348170 

16285 


366 

93623 

88219 


13465 

69(^ 


1335 

7036 

8136 


160918 


Find the mm of — 

11^56841, 7345, 860, 7843217, 14, 600109, 623^ 603, 8040t, and 172. 

12. 13721, 179, 1270, 430920, 1275, 7079, 32, 7700, 14030211, and 71. 

13. 3204, 8571, 396, 14, 9763, 2842, 971, 8309, 2135, 614, 73, 428, 

1867, 3905, and 428 

14. 910, 4016, 18791, 20645, 17453, 46, 2712, 406, 57916, 71865 

4262, 90014, 370, 12, and 2694 

16. 24910, 4016, 18791, 20645, 17453, 46, 2712, 40689, 67916, 71865, 
4262, 90014, 370, 12, 2694, and 49057 

16. 3204, 8671, 396, 14, 9763, 2842, 971, 8309, 2135, 614, 73, 42^ 
1867, 3906, 428, 6054, 378, 4916, 3284, and 418 
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EXERCISES n. 


Find the rnrni of — 

17. One million, fifteen thousand and eighty; four hundred and nme 

thousand, seven hundred and ninety, two hundred and forty, 
two thousand, six hundred and thirty-nine , seventeen thousand, 
one hundred ; and seven thousand, one hundred and seven 

18. Sixty thousand and seventy-six, one hundred and twelve thousand, 

nine hundred and four, eigh^-seven thousand, two hundred and 
ninety, seven hundred thousand, six hundred and twenty-seven; 
and eight thousand, eight hundred and eighty-eight. 

19. Three hundred and forty thonsand and fifty , five milhons, nine 

hundred and twenty-two thousand and nine, seven hundred and 
four thousand, three hundred and four , twenty thousand and 
five, sixty-five thousand, six hundred 

20. Seventy millio n, seventy thousand, eight hundred and nme, eight 

million and eight, nme hundred and eighty-five thousand, nme 
hundred and eighty, sixty thousand, eight hundred and five, 
and nme million, eight thousand, four hundred and forty-four. 


A.dd across * — 

21. 21 -4- 43 -f 109 -f 8. 

22. 32-1-5+91 + 210 
2a. 180+15+2000+11 
24. 47+ 8 +967 + 150 
26- 17 + 93 + 8+164+ 62 

26. 9 + 142+16 + 11 + 140 

27. 42+ 31 + 102 + 9+ 67, 

28. 750+110+ 38 +70+3 

29. 92 +201 + 859 +4121 + 7. 

30. 45+309+70+257+8008 


31 37 + 201 + 1073 + 16 +4. 

32 1036 + 67+138 + 200+19. 

33 9 + 33 + 801 + 7605 + 80+7 
34. 84+ 307+ 666 + 3041+28 + 1. 
36. 235 + 25 + 76 + 972 + 270 + 5 
36. 9378, 927, 70, 4837, 67, 234 
37 23, 3916, 204, 1796, 3070, 69 

38. 590617, 475, 180, 106, 25, 2 

39. 201, 384, 17, 6001, 889, 7801. 

40. 678, 294, 6 , 4291, 328, 55, 1. 


41. 56741, 37, 414, 2190, 126, 2013, 4191 
4Z 31129, 1341, 1014, 758, 9429, 4711, 10. 

4a 2120, 10672, 2923, 89, 19098, 3068, 6120. 

44. 31280, 646, 39811, 3064, 11421, 3126, 849 

46. 2162, 3206, 220, 930, 4073, 11909, 386, 2072. 

4a 487, 6690, 7803, 2499, 16075, 925, 769, 6291 

47. 87^ 1096, 6018, 830, 6537, 1070, 673, 850, 210, 846. 

48. 13721, 2356, 2076, 4323, 13276, 74^ 7079, 320, 486, 1405 

49. 14245, 819, 9195, 2573, 2406, 1275, 7496, 197, 770, 892 

60. 451, 6003, 876429, 790, 8035, 42, 8, 70312, 170, 8764 


♦These Exercises shoidd be worked as they stand, the answer onjy Cfemg written 
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Subtraction. 


51. Subtract 4378 from 10649. 
53. From 12007 subtract 11438. 
56. Take 14730 from 25000. 

67. From 123456 take 65432. 
69. Find 750420 —93874. 

61. Fmd 857142 — 142857. 

63. Fmd 3080715 — 2991032. 


52. Subtract 6847 from 9203. 
54. From 30201 subtract 7745, 

66. Take 50687 from 67127. 
58. From 987664 take 123466. 
60. Find 165207 — 158709. 

62. Find 987654 — 321098. 

64. Fmd 4743021— 4446666. 


65. Find the dijfference between 8975 and 9857. 

68. Fmd the difference between 30405 and 15069 

67. How much greater IS 10000 than 9875? 

68. How much greater is 40871 than 3900? 

69. How much less is 3085 than 12713? 

70. How much less is 5893 than 17000? 

71. What number must be added to 13708 to make 38190? 

72. What number must be added to 120781 to make 138006 ? 

73 What number must be taken from 4708 to leave 1809? 

74. What number must be subtracted from 84701 to leave 896? 

76. By what number does 12341 exceed 9087? 

76. Fmd the excess of 4 4 4 4 4 over 8797. 

77. Fmd the remainder when 4731 is decreased by 4097. 

78. Fmd the remainder when 803 is deducted from 10071. 

79. The sum of two numbers is 55555 ; the greater is 34567 : find 

the leas. 

80. The sum of two numbma is 10,000 ; the greater is 8203 : find 

the less. 

81. The sum of two numbers is 76804; the less is 1992: find the 

greater. 

82. The sum of two numbers is 14004; the less is 399' find the 

greater. 

83. The difference between two numbers is 589; the greater is 

42876 find the less. 

84. The difference between two numbers is 2003, the greater is 

40010 : find the less. 

86- By how much does the sum of 36052 and 27681 exceed their dif- 
ference? 

86. By how much does the sum of 60572 and 534891 exceed their dif- 
ference? 
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EXERCISES n. 


87 From three hundred and two thousand and eleven take eighty- 
seven thousand seven hundred and eight 

88. Take thirty-seven thousand froih one million five thousand. 

89. "What number must be added to seven hundred million, four hun. 

dred and six thousand, five hundred and four to produce eight 
hundred million] 

90- Fmd the difference between three thousand milhon, seven hun- 
dred and SIX thousand, and one miUion, eight hundred and six 
thousand and seven. 


Fmd the value of — 

91. 281 — 179+325 

92. 78+432 —493 

93. 46 — 8—17+3 — 22. 

94. 23-16+41-19-27 

95 72—4+13 — 23 — 7 — 49. 

96 8+171 — 29 — 102+16 

97. 63- 21 + 17 — 24+8-19 

98. 379+801—978 — 175 + 2 

99. 8+19 - 23+ 74— 89 + 17 

100. 176 — 23 — 84 — 15 + 4 — 56 


101. 14— 27 + 122 — 86. 

102 37 - 73 + 85 — 41 
103. 2 — 71 — 801+1230 — 97 
104 14 — 23 + 2—13 — 9 +38 
105. 3 — 11—17—86 + 45—1+80 
106 301 — 482 + 65 — 139 + 297. 
107. 223 - 4851 + 1764+ 3020 
108 102 — 7689 + 57+8008 
109. 67—18973 — 351 + 24531—3 
no 681 — 3451+8795—870+76 


111. 6—7+8—9+1 — 2+3—4+5+1 — 12 + 8 — 17+20. 

112 . 67 — 76 — 89 +98 — 64+ 43+12 — 41 — 53 + 99. 


Knd, in om operation, 

113 . 4369 —875—654—1207 | 116. 738962—7482—371806—369 

114 . 5001—967 — 866 — 2330 1 116 57431—3209—7698—24807. 

117 . Take the sum of 367, 8298, 774207, and 999 from a milhon. 

118 . What number must be added to the sum of 82760, 509, 7360 

and 93, to make up a total of one hundred thousand ^ 

119 . Take the sum of thirty-five millions six hundred and twenty- 

nme thousand and seventy-three, eight millions two thousand 
and six; and five milhons seven hundred and four, from forty- 
mne milKons fifty thousand six hundred and eleven 

I20» The populations of the different parishes of a large town are 
16640, 321, 3750, 3906, 6144, 2684, 13360, 391, and 5797 
respectively, by how many does the population of the town 
fall short of sixty thousandl 
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Multiplication. 

Bead off (or ■write), at product of — 

121. 87 X 10 127. 150 X 100 133 1074 X 10. 

122. 56 X 100. 128. 308 X 10 134. 7030 X 100. 

J23. 19X1000 129. 430X100. 135. 500X100. 

124. 175 X 10. 130. 1002 X 10 138. 710 X 1000. 

125. 30 X 100 I3I. 17 X 10000. 137. 270 X lOOOa 

126. 700X100 132. 403X100 138. 800X10000. 

Multiply — 

139. 123456789 by 9. 140 987664321 by 9. 

141. 857142 by 14. 142. 142857 by 49. 

143 123456789 by 63. 144. 987654321 by 36. 

145. 97302 by 7016 146. 86762 by 3109. 

147. 2895 by 36700 148. 82663 by 19800. 

149. 20356740 by 3960 150. 4205970 by 6390. 

Find, using not more than three bnes in muHaplying, 

151. 179430X607900 152. 80410X479030 

153. 30700 X 64603. 164. 60080X124071. 

165, 96800 X 203760. 166. 380700 X 765043 

167. Find product of 867490 aud 80900. 

168. Find the product of 806010 and 100102 

169. Multiply thirty million and thirty thousand by four hundred 

thousand and eighty. 

160. Muftii^y one miUion nine thousand and eighty-seven by six 
hnndiw tiiousand five hundred and forty-threa. 

161. Multiply 2468 by 3067. 

Hence, ■without any farther work, ■write down the product of 
2468 and 500. 

162. Multiply 129847 by 468. 

Hence, ■without farther mvZttplteationf obtain the product of 
129847 and 4008 

163. Multiply the sum of fourteen thousand two hundred and thirty- 

one, and thirteen thousand two hundred and twelve by their 
difference 

164. Ehnd the product of the sum and difference of two hundred and 

thirty-eight thousand four hundred and twenty-eight, and one 
hnifdred and five thousand and sizty-nine. 
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BZKRGISS3 n. 


Bead off (or ■write), at tight, the continued product of — 

166 17X10X10 169 300X10X10 173. 79X2X60 

166. 24X10X100 170. 810X10X100 174 2X2X6X6 

167. 8X1000X10. 171. 47X2X5 176 7X6x20 

168. 76X10X10X10. 172. 89 X 6 X 2. [ 176 23 X 26 X 4. 

I\nd the continued product of — 

177. 17, 26, and 64. 178. 19, 36, and 87 

179. 95, 462, and 932. 180. 6363, 5252, and 4141 

181. 7070, 6006, and 6342 182. 19, 28, 307, 460, and 6000 


Ihnd the tgyuire of — 


183. 19. 

1 185 103 


187. 

161 

1 189 

3108 

1 191. 5432 

184. 55 

1 186. 210 


188 

235. 

I 190. 

4690. 

1 192. 7777 

Find the cfuhe of — 







193. 17. 

195. 

64 


I 197 

215 


199 6280 

194. 2L 

196 

98. 


1 198 

444 


200. 1111. 


Division 

Bead off (or write), at tight, the quotient and remainder of — 

201 423-;- 10. 207. 36000-^100 213. 30101-^100 

■02. 7681 -MOO 208 7006^10. 214. 27070-^100 

■Oa 4866-MOOO. 209 8046-;- 1000 216 680000-MO 

■04. 2030-MO 210. 760O8-M0O 216 34050-^1000. 

K06. 6140-rl00 211. 86001-MOO 217. 46321 -r 10000 

206. 4700-fl0 212. 23400-M0 j 218. 120008 -MOO'' 

Buid, hy one thort diTision, the quotient and remainder of — 

210. 436261-;- 7. 226 86431-;- 20 231.37091-^20 

220. 780676 -f 9. 226. 67942 -r- 30 232 761063-^40. 

221. 23e0613-;-8. 227. 86767-^60. 233 668710-^70 

222. 680607 -Ml. 228 670432-;- 110 234 146357-^120. 

223. 8465307 12. 229. 8763261 — 900 236. 4605643-^7000. 

224. 668800796 -r IS. [ 230. 3806407-^600 236. 776Jlo081-H8000. 



SIMPLE DIVISION. 


Dmde — 

237. 87401 by 23. 

239 9516156 by 62 
241. 1719035 by 87 
243 3597840 by 789. 

246 7855568 by 4173. 

247 4280960342 by 16003. 
249. 25600160001 by 159601. 


238. 226314 by 31. 

240. 6942718 by 74. 

242. 5973467 by 243. 

244. 16122344 by 536. 

246. 66831974 by 3278. 

248. 237000675 by 63041. 

260. 888888888888 by 63492. 


Divide, using no v/tineeeuary ciphen — 


261. 386451 by 230. 

263 32541700 by 79000. 

266. 393061 by 13100. 
267 7664302 by 310000. 
269. 7674628 by 43100 


262. 77513 by 4300. 

264. 687524 by 53000. 
266. 34287000 by 17000. 
268. 8463200 by 6700. 

260. 77777777 by 98700. 


Find, by using two thort divisions^ the quotient and the complete 
remainder of — 


261. 9315261-^-16. 

263. 917551-7-24. 

265. 921124-^35. 

267. 9178864 49. 
269. 2494614-^63 
271. 72295-^42 
273. 607191 72. 

276. 18061231 -i- 96. 

277. 111726-j-99. 

279. 4234172762-1-144. 


262. 2910141-7-18. 

264. 61386-^-28 

266. 671882-^-36. 

268. 106513-^48 
270. 1911200 -i- 66 
272. 478752 81 
274. 7997152-j-64. 

278. 22619-^84. 

278. 232181 -f 132. 

280 . ei435dS09-rl21. 


Divide, umng short divudons to obtain the quotient and ccnnpleta 
remainder. 


281. 21011 by 3X6X7 
283 199916 by 7x8x9 

286. 92828 by 9x9X9 

287. 710S18 by3X5X7X9 
289 401807 by 12X12X12 
291. 30721 by 490. 

293. 14730687 by 8100. 


282. 43387 by 4X6X7- 
284 392262 by 8X9X6 
286 62432 by II X 11 X 11. 
288 51327 by 2x7x8X11. 
290. 603992 by 7 X 7 X 7 X 7. 
292 86203 by 660 
294. 15630293 by lOSOtt 
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EXERCISES IL 


295 How many twmty-tJirees make 17*71 ? 

296 How many thvrty-s&i}em make 11248*2 

297. Find the remainder when 784135 is divided by 47, 

298 Find the remainder when 4096371 is divided by 83 

299. How often can 61 be subtracted from 19032*2 

300. How many times can 430 be taken fiom 146200 ^ 

301. The dividend IS 3462164, the quotient 1858, find the divisor 

302. The dividend IS 833382, the quotient 4026, find the divisor 
303 How often IS 6704 contained in 302129168? 

304. How many times IS 9897 contained m 823479885? 

306- What remams when 97 has been taken as often as possible 

from 49381? 

306. What is the final remamdei after 371 has been subtracted as 
many times as possible from 93075? 

307- By what number must 3094 be multiplied to produce 48288058^ 
308. What number, multiplied by 32643, produces 2187733861 

309- The product of two numbers is 501000500, one of them is 3860, 

find the other 

310- The product of two numbers is 57380625, one of them is 7676; 

find the other 

311. Divide two million four hundred and ninety thousand two huii> 
dred and one by four thousand and eighty-nme 

312 Divide three thousand five hundred and ninety-five millions five 
hundred and twenty-one thousand six hundred and forty-five 
by fifty thousand seven hundred and nme 

313. Hie dividend is 582167, the quotient is 762, and the remamder 
IS 761 , find the divisor 

314 The dividend is 3954007, the quotient is 7060, and the remam 
der IS 407 ; find the divisor 

316 By what number must 2765 be divided in order that the quotient 
maybe 32 and the remainder 13? 

316 The quotient resulting from the division of 2338425 by a certaJh 
number is 346, and the remainder is 157 Find the divisor 

317. The quotient is 231, the divisor 321, and the remamder 123, 
what is the dividend? 

qiiotient IS 1306, and the remamder is 

92; find the dividend. 

quotient 366, and the remamder 62 ; 
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IIL MISCEI.LANEOUS EXERCISES. 

f. Write 7707070 m words 

2. Write Thiiteen million fifty thousand and eleven m figures 
3 Add together 23, 4217, 806, 1785, 149, 30781, and 6034 

4. Subtract 170492 fiom 203510. 

5. Multiply 5009 by 4100 

B Lhvide 1004561024 by 711. 

7. Divide 706234 by 63 using short divisions. 

8. Simplify 43 — 17 — 21 — 25 + 29 + 3. 

9 In the three volumes of a book there are 1256 pages; the first 
volume contains 432 pages, the second 396 pages, how many 
pages are there in the third volume ^ 

10. If, from a sack containing 8900 nuts, 36 nuts were given to each 

of 245 children, how many nuts would be left m the sack ^ 

11. Write m words 41305087 

12. Write in figures Seventeen million four hundred and fifty 

thousand three hundred and two. 

13. Add 142857, 285714, 428571, 571428, 714285, and 867142 
14 From 312760 take 17096 

15. Multiply 94100608 by 37009 
le Divide 5640832 by 4064 

17. Find the complete remainder when 55555 is divided by the 

factors of 88. 

18 . Simplify 4751 — 235 — 178 — 45 — 86 — 1937 

19. William I. died in 1087 Queen V^ictoria began to reign m 1837 

at the age of 18 How many years after the death of V7illiam I 
was Queen Yictoria born? 

20- In a l^ige of a newspaper there are 8 columns ; in each column 
190 lines ; and in each line 42 lettera How many letters am ‘ 
there in the page ? 

21. Wnte m words MDCCLXXYII 
22 Wnte 1851 in Koman numerals 

23. Pmd the sum of seventy-mne, ninety, nineteen, eleven hundred, 
seven t^usand and ten, ninety-seven thousand, eighteen hundred 
and sixty, and twelve. 

^ ^hous^d^‘^®’'^“''® Iwtween two thousand and two hundred 
25. Fina product of 5807 and 2479. 
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IIL MISCELLANEOUS EXERCISES 


20 How many times IS 101 contamed m 707707 ^ 

27 Cube 61 

28 What IS that number which when multiphed by 13 gives the 

product 59514? 

29 A man aged 42 is three times as old as his son, how' old was he 

when ms son was born? 

30 A tram consisted of 17 carnages, each capable of seating 22 

persons There were 293 passengers m the tram How many 
seats were vacant ^ 


31. Write m figures MCCCGXIIL 

32. Express 1603 in Roman numerals 

33. Add together eight hundred and seventy, twenty -one, one 

thousand six hundred and twelve, thuteen thousand nine hun- 
dred and eighty, fifty-three, and ten thousand and nine 

34. Erom five hundred and eighty milhons five hundred and three 

thousand and mneiy-nine, subtract thirty milhons sixty-three 
thousand and sixty-six 

35- Emd the contmued product of 47, 407, and 4007 

36. How many times can 111 be subtracted from 833333? 

37. Square 7063 

38- The multipher is 17 and the product is 611377 Find the 
multiplicand 

39. Seventeen years ago a man was four times as old as his son, 

whose present age is 29 What is the father’s present age? 

40. In a certam town there are 117 more females than males The 

number of males is 4232 Fmd the population of the town. 


41. Write down separately m words the value of each 5 m the 

number 523517. 

42. Fmd 148500 12375 

43 . Find 1230401—487920 

44 . Find 70209 X 302060 

45 . Find 87366-1-968476 

46 - Write down ai ixgU the value of 74 X 10 X 2 X 10 X 5. 

47 . Simplify 42 — 13-f 24 — 35-1-26 — 47+6 

48 . Find, without waste of labour, the quotient and remainder of 

47506808 + 73000 

49 . Fmd, shortly, 357 + 357 + 357 + 367 + 357 + 367 + 357 

60. The sum of two numbers is 1872, the less is 746; find their 
difference 
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61. Write down separately in words the value of each 3 in the 

number 230731. 

62. Find 2345538 — 90213. 

63. Find 60728+13409. 

64. Find 70083 X 43572. 

55. Find 176305 — 84250. 

56. Write down at sight the value of 460000 + 2000. 

67. Simplify 41 — 35 + 8 — 56 + 23 — 17 + 41. 

68- Find, without waste of labour, the value of 2396 X 2 X 7 X 60. 

59. Find, shortly, 384 — 47 — 47— 47 — 47 — 47 — 47 — 47 — 47. 

60. The difference between two numbers is 953 ; the greater is 4687; 

find their sum. 

6!- Express 2300025016 m words. 

62. Take the sum of 65, 666, and 7777 from 8888 
63 Multiply 4283 by 987 

Hence, without further work, write down the product of 4283 
and 90 , also the product of 4283 and 8000. 

64. Divide 7398768 by 121, using short divisions. 

66. Find, by inspection, the continued product 79030 X 5 X 2 X 2 X 5. 
66. Find the value of 856 — 394 + 289 + 436 — 762 — 123. 

67 - How many times must 312 be added to 4321 that the sum may 
be 49561? 

68 Show that the square of 40 together with the square of 9 is 
equal to the square of 41- 

69. How many figures are made m writing down all the numbers 
from 1 to 99? 

70- A has 63 marbles and B has 29 How many must A give B 
that they may each have the same number? 

71 . Express in figures, Thirteen million four hundred thousand and 

fifty-seven 

72. Simplify 3835 — 943 — 807 — 1279 — 56 — 644. 

73 Find the product of the sum and difference of 6713 and 6371. 

74 By how much does the square of 31 exceed the square of 29? 

76 Find, by inspection, the quotient and remainder of 37053 + 100 

76. Divide 2369360 by 7 and the result by 8. 

Hence, without further division, write down the quotient of 
2369360 -r 560 , also the quotient of 2369360 r 70, 

77 - How many times must 79 be taken from 3716 m order to 
leav^ 319 *2 



X4 in. MISCELLAJSrEOTJS EXERCISES 

78 Take any three consecutive numbers and show that the sum of 

the greatest and least is equal to twice the middle number 

79 Write down the greatest possible liumber of four figures 

80. Find a number which is as much less than 375 as it is greater 
than 218 


81 Express 874 in Koman numerals 

82 Write three and a half miUions m figures 

83. What number must be added to seven millions four hundred and 
six thousand five hundred and four that the sum may be eight 
millions? 

84 Divide the product of 8576453 and 6839 by 10000 

86 Divide 678413 by 17 

Hence, without further work, write down the quotient and 
remainder of 67841 3 -r 1 700 

86 Simplify 13-27 + 8-41 + 23 — 14 + 53 

87. What number, divided by 71, gives quotient 701 and re- 
mainder I?** 

88 By how many does the square of 31 exceed the product of 29 
and 33? 

89. Seven years ago a man was six times as old as his son who will 
be 21 eight years hence What is the father’s present age? 

90 How far would a boy have to walk to hi mg 10 oranges, placed 
in a row and 12 yaids apart, one by one to a basket close to the 
first orange? 


91 Express m figures Twenty-three miUion thirty thousand and five 

92. Fmd the difference between three score and ten, and two and a 
half dozen. 

93 Take the sum of 1307, 687, 9630, and 23 from 22222 

94. Find the value of 730 X 62 X 51 — 4 

96. Divide 570021 by 770, using short division 

96. By what number must 594 be multiplied that the result m&f 
be equal to the product of 702 and 429? 

37. Divide 359907 by 789, and prove the result by castmg out nmes 

9a Find the value of 5* + 6* + 7^ + 8® 

99. A chapter of a book began at the top of page 979 and ended at 
the bottom of page 1010 how many pages were m the chapter^ 

100. A fanner has 13 horses, twice as many pigs, five times as many 
oxen, and sixteen times as many sheep ; how many animals does 
he possess ? 



ON THE SniPLE RULES. 


15 


K>I. Express 7306002015 m words. 

!02. Divide 675432 by 43000. 

(03. By how much does the ffroduct of 567 and 809 exceed their 
sum ? 

104. If the divisor, quotient, and dividend be respectively 123 312. 
and 38389, what is the remainder ^ 

106. If a man were 7 years older than he is, he would be twice as 
old as his son, who was 38 last year How old is the father ? 

106. i^rove that the cube of 41 is equal to the sum of the squares of 

236 and 116 

107. Find, shortly, 4631 + 247 -f 247 + 247 + 247 + 247 + 247. 

108- Simplify 8X7-|-5X9 + 3X2 

109. Multiply 8763 by 99 with as httle labour as possible, 
no. Fmd, shortly, the product of 37173 and 25. 


1(1. Write in words the number XDCKXOhXL 

112. How many figures are there in all the numbers irom 1 to 2001 

113 In a division sum the divisor is eight times, and the quotient 
seven times, the remamder. The remainder k 452. l4ad the 
dividend. 

1 14 How many boxes, each capable of hold mg 173, would be required 

for 100000 oranges, supposing that a few were allowed to re- 
main unpacked 1 

115. A book of 356 pages has on the average 40 lines on a page^ 

and 62 letters in a line How many letters are in the lxx)k? 

116. Edward has 41 marbles, Frank has 29, how many must Edward 

give Frank that they may each have the same number? 

117. Six years hence a man will be three times as old as his son whose 

present age is 13 How old was the father when the son was 
bom? 

M8- Simplify 3 X 15 — 8 X 13 + 6 X 12 

!I9. Multiply 27864 by 11 with as little labour as possibl& 

120. Find, shortly, the product of 8643 and i25. 


121 What do you understand by 34? 

122 Write in words 70007007077 

123 Add together the sum, difference, product, and quotient of 

537152 and 763. 

124. What number subtracted 73 times in succession from 1497 will 
leave 37 remaining? 

125 How old is a man who, 28 years ago, was 29 times as old as 
his«on whose present age is 30? 
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126 Divide 240 into two parts, one of which shall be seven times as 
great as the other 

127. Find, by inspection, the value of-,2x2x3x7x5X5 

128. Tind a number which exceeds the square of half 42 by unity. 

129. Multiply, as shortly as you can, 7864 by 999 

130. Multiply 3612 by 497 by a short method 


131. In the number 668457, by how many does the value of one of 
the 5’s exceed that of the other? 

132 Divide 143 into two parts, the difference of which shall be 7 

133 What number multiphed by 119 gives the same product as 187 

multiphed by 133< 

134. The total number of guests at a ball was 163 there were 17 more 

ladies than gentlemen, how many ladies were there? 

135. Thecontmued product of 35, 36, and a third number is 166060, 

find the third number 

136 Take any seven consecutive numbers, and show that their sum is 

seven times the middle number 

137 Divide 1654584788 by 2197 

138. Fmd the value of 7 + 3 X (12 + 5) 

139. Divide 97 mto two parts whose difference shall be 13 
140- Multiply 2781 by 357 in two lines 


141. Write XDCCXIjIX in words 

142. Find the sum of the greatest and least numbers each of five digits 

143. By how much does the cube of 73 exceed the square of 623? 

144. The dividend is 18732510, and the quotient is 2643 , find the 

divisor and remainder 

146- The product of 79 and 86 is 6794 Find, without multiplica- 
tion, the product of 78 and 86. 

146. Fmd, shortly, 3876 — 237 — 237 — 237 — 237 — 237 — 237. 

147. James had 14 more marbles than William ; he gave William 6^ 

how many more than William had he then? 

148. Simplify 73 X 13 — 12 X 72 + 1 

149. Multiply 387664 by 98 as shortly as possible 
ISO- Fmd 47091000 — 125 without actually dividmg. 

151. Subtract seventeen tunes three thousand and nine from half a 
million. 

162 . Find the value of 78351 — 89463 — 1623X + 30005. 
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163. The sum of two numbei's is 1767 , the less is 572 ; find their 
difference. 

164- How many bags, each holding 7316 pebbles, must be thrown 
together to make a heap of more than a milhon? 

164- The sum of two numbers, one of which is treble of the other, is 
7228, find them 

155. What number is contained as many times in 15929 as 881 i3 
contained m 149771 

166. Wnte down ai ivght the value of 93 X 8 X 125. 

!67- What number is that to the double of which if 9 be added the 
result IS 551 

168- Divide 2716 into two parts, one of which shall be three times as 
great as the other 

159. Simplify (7 -{-3) X 12 + 5. 

160- Fmd, shortly, 932571 X 125. 


161. Find the difference between the greatest and least numbers 
which can be expressed by the digits 1, 5, 7, 3, 9- 

162- Divide 823479885 by 9897. 

163. Fmd, by inspection, 5X10X2X26X2X5. 

164. The total number of boys and masters in a school is 140- TOtere 

are 7 masters What is the average number of boys for each 
master? 

166. The total number of votes polled for two candidates at an election 

was 7397 , the successfiil candidate’s majority was 651 , bow 
many votes did each receive ? 

166- Ten years hence a man will be twice as old as his son who was 
13 twenty years ago. Fmd their present agea 

167. Divide 6507 into two parts, the difference of which shall be 723^ 
I6a Fmd the value of 19 — (12 + 3). 

169- Multiply 36165 by 287 in two lines. 

170. Mnd- shortly, 47001375+125. 

?7I- Find the sum of the four largest numbers that can be expressed 
by the four figures 3, 5, 2, 7. 

172. Fmd the product of the sum and difference of 735 and 367- 

173. By what number must 27658 be divided that the quotient may 

be 285 and the remainder 13? 

174. In a force of 1000 volunteers 40 are officers* what is the 

average number of men to each officer? 

175. The difference between two numbers is 36, their sum is 110; 

findjihem. 


B 



18 III MISCELLANEOUS EXERCISES 

176 If from the square of a certain number we subtract 5 tbe result 
when divided by 4 yields quotient 11, find tbe number 

177- The sum of the ages of two bf 5 »ys is 23 years, seven years ago 

one of them was 6 ; how old are they? ^ 

178- Simplify 8X5 — 7X(6 — 3) 

179. Find 9368 X 125 without multiplying. 

180 - Multiply 2357 by 668 in two lines 


I8L Wnte m figures Two biUion twenty million two hundred 

182 . What divisor of 145291 yields quotient 481 and remainder 291 

183 . Fmd the complete remamder when 84359752 is dmdea by 

7X6X11X3 by successive short divisions 

184 . Fmd, shortly, the product of 99999 and 23768 

185. Find the sum of the seven consecutive numbers the least of 

which is 351 

186 In a match at chess the winner won three games out of every 

four which he played, he won 18 games altogether, how 
many did he lc«e? 

187 A cncketer made the following scores during a cricket week — 

17, 9, 0, 41, 3, 26 What was his average for the week? 

(88- If from a certain number we subtract 3, divide the remainder 
by 3, add 3 to the quotient, and then multiply the resultmg 
sum by 3, Ihe product is 342 Fmd the number 

189 . Simplify 8 X (5 + 7) — 49 7 

f90. Multiply 47653 by 512648 in three lines 

191 Express 6666 in Boman characters 

192 . Multiply 810901 by 809101, and prove the result by castmg 
out nines. 

193 Divide the difference between 80000 and 57735 by 365 

194 . A certain number when divided by 5, 7, and 11 in succession 
yielded remainders 2, 4, and 9 respectively, what was the ' 
complete remamder? 

I distributed 79 oranges among 21 children, giving each l^5y 
3 and each girl 5; how many girls were there ? 

196. The sum of two numbers is 5116, their difference 953, find them 

^ 89 marbles between them, A and B have 43, 

B and C have 63; how many has each? 

198 Find, by inspection, 2x2x6x2x5x7. 

199. Fmd, shortly, the product of 2367 and 998 
200 . Find the value of (14 — 6) (13 — 6) 



OK THX SUO'LE BTTUa 


19 


201. Wliat niUQber most be added to 4037 that the result may be 

equal to the sum 6f 19, 505, 650, and 9003 1 

202. Fmd, by inajaeotiou, 7 X*ll X 25 X 2 X 2. 

203. Divide 19094S67 bv 4009. Hetiee write down the quotient of 

3058867 -r 4<X>9, also the quotient of 252567 4009 

204. The product of 79 and 86 is 6794 hence find, without multi- 

piication, the product of 79 and 85. 

205. A farmer one season lost one out of every sia iambs bom; 235 

lived; how many died? 

206. A class of 17 boys in an hour w’oiked correctly 12, 16, 14, 9, 

6, 3, 11, 8, 13^ 13, 3, O, 12, 8, 17, 6, 0, sums respectively; 
what was their average ^ 

207. At an election theie were two candidates and 4501 votes were 

recorded. The successful candidate’s majority was 397- How 
many persons voted for him? 

208. Fmd, shortly, the product of 3467 and 9990. 

209. Simplify 79 — 2 X (19 + 17 — 18) 

210. Fmd, shortly, 566327 -r 25 


211. Find the difference between the snm and the continued product 
of 22, 444, and 5555. 

2152. Divide 7891242387 by 3493, and prove the result by casting 
out nines. 

213. The quotient is seven times the divisor, the divisor is seven 

times the remainder, and the sum of all thi ee is 741 ; find the 
dividend. 

214. Find the sum of 20 consecutive numbers beginning with 32514. 

216. The difference between two numbers is 4321, their sum is 
8765, find them. 

216. Ten years ago the sum of the ages of a man and a boy was 31 

years. The man is 15 years older than the boy. Find the 
present age of each. 

217. Simplify 5 + (16 — 3) X 4 — 1. 

218. Find, shortly, 44678 X 98. 

219. Fmd, shortly, 938357 ~ 2600. 

220. Multiply 380652 by 378546 in three linea 


221. If the base of our system of notation were 6 instead of 10, how 

many units would be represented by 423? 

222. Fmd the product of the sum and difference of the greatest and 

least numbers of four digits. 

223. Divide the sum of the numbers 34651, 96327, 65412, and 61810 

b>1Iie sum of their digits. 



jQ m. miscellaneous exercises 


224-. A stun in division was correctly worked 
on a slate, and then paitly rubbed out, 
when all that remained was^what is 
here given Kestore the twelve missing 
figures, whose places are mdicated by 
the asterisks 


4 * 

* 8 


8 7 


* 6 * 
* * 9 
* 0 


225. The sum of two numbers is 999999, their difference is ’714285, 
find them 


226. A man aged 60 will, seven years hence, be twice as old as his son 

will then be, how old is his son now^ 

227. At an election the total number of votes polled for three candi- 

dates was 9452, the successful candidate received 561 more 
votes than one, and 1702 more votes than the other unsuccess- 
ful candidate. What was the exact state of the poll? 

228. Find, shortly, the product of 36493 and 9999. 

229. Divide, shortly, 463286 by 99 

230- Multiply 234678 by 378426 in three steps 


231. What would 1234 represent if 5 were the base of our system 

of notation? 

232. Fmd the product of the greatest and least numbers which can be 

represented by the four digits 1, 3, 5, 7 

233. Divide 3422 by 29, and explain the process. 

234^ The quotient is five times the divisor, and the divisor is three 
times the remainder. The difference between the quotient and 
remainder is 866 Fmd the dividend. 

235. A multiplication sum, having been cor- 

rectly worked on a slate, was partly 
rubbed out, and all that remamed was 
^ what is shown here Eestore the twelve 
missing hgnres whose places are shown 
by the asterisks 

236. A bag contains 460 nuts. The nuts are distributed among 69 

children, each boy receiving 6 ^md each ml 7, and there is 
then one nut left in the bag. How many boys and how many 
girls are there? 

237. S^ven planks are laid side by side, three are placer* across them^ 

and so on, in successive layers of 7 and 3, the last being the 
23rd layer. How many planks are there in the stack 

238 If the sum of 83, 176, 871, and “120 be added to a certain 
number, if the result be divided by 43, and the difference 
between the quotient and 308 be multiplied by 6, the final 
result IS 1335 Find the number 

239. Multiply 182357 }yf 192648 as shortly as possible 

240. Fmd, as shortly as possible, the difference between 495 X 763 

and 485X387. 


4 * * 

3 * 
3 6 ** 

* * tj- ■» 

•» * 2 
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EI.EMENTARY DECIMALS. 

Give, in words, the meaning of — 

J. .3; -7, -9; -01; -04, -06; -002; -005; -008- 

2. 2-1, 3-07, 5-009; 12-6; 20-4; 2-04; 103-5. 

Write ill figures — 

3. Four tenths ; Seven tenths ; Nine tenths 

Ar. Three hundredths ; huTidredths ^ Eive hundredths, 

6. One thousandth; ^iis. thousandths; Two thousandths 
6- Four, and one , Seven, and five 

7. Three, and seven hundredths, Six, and four thousandths 
8- Twenty, and five tenths; Thirteen, and nine hundredths, 

9. Give, in words, the number of ten:dis in One unit; Three units ; 
2; 1-3; 4-6; 3-7. 

lO- Give, in words, the number of hundredths in One tenth ; Seven 
tenths; -3; -8; -15; -74. 

11. Give, m words, the number of thousandths in One hundredth;. 

Eight hundr^ths; *02; -06; *09; -014; *028; *066, *123; 
•508; -43; -59. 

Write in figures — 

12. Twenty-three hundredths ; Fifty-two hundredths 

13. One hundred and forty-seven thousandths, 

14. Two hundred and eight thousandths 

15 Thirty-four thousandths, 

16. Two, and seventeen hundredths; Five, and forty-one thoitsandiks,. 

Multiply, at sight, the following decimals . — 

47. -34, -67, 2-15, 4-83, 2-7, 3-1, -06, -09, -4, -8, -003, *008,. 
each by 10. 

18. 3 456, -731, 1-205, -035, 4-61, -07, -2, 5-3, -009, 1-06, each 

by 100 

Divide, at sight, the following decimals. — 

19. 1-4, 3-5, 4-36, 37-2, -9, -3, 17-03, 10-7, -01, -75, ^ch by la 

20. 246-7, 301-8, 42-5, 21-3, 8-4, 3-5, -2, -7, -15, *06, each by 

100« 

CH27) B2 
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EXERCISES III* 


AdH together— Subtract — 

21 3-14, 4*7, 1-06, -SS. 31. -96 from 8-75. 

22. 1 203, -87, *035, 4-9 32. 1*85 from 3*246, 

23. 18 4, 1*84, *184, 0184 33. *084 from *43 

24-. 103*7, 10*37, 1*037, *1037. 34. 1*725 from 10*5. 

25 45*6, 3*08, 937, 14 36 4*63 from 4*805 

26. 8, *16, *035, 16*6 36. *765 from 7*65 

27. 2*526, *08, 17*3, *016. 37 *725 from 1*176. 

28 24*6, 8*75, *96, 10 38 1 84 from 6 

29. *21, 6*44, 18*4, *95. 39. 3*7 from 11*245 

80. 6*736, 14*02^ *5, *044. j 40. 10*76 from 17*06. 

Bind the value of — 

41.2*46+13*8 — 7*235. ] 43.2 + 5*7 — 1*25 — 4*6 

42. 1.405 + 23*7 — *865. 1 44. 8*5 + *636 — 3 — 2*875. 

Multiply — 

46. 2*47 by 6. 

46 1*375 by 9. 

47. 13*65 by 12 
4a 1*036 by 23 

Divide, as far as three places of decimals, if the division does not 
end sooner — 

66. 43*235 by 6. | 61. 10*5 by 28 66 36*25 by 58 

ea 2*528 by 8 62. *8 by 63 67 205 8 by 74 

67. *53 by 6. 63 57*97 by 17 68 2*36 by 87 

68. *174 by 20. 64. 9*269 by 23. 69 256*4 by 124 

69. 23*52 by 16 65. 50*5 by 41. 70. 13*1 by 157. 

•6a *766 by 45. 

iTbte.— For fnrtlier Elzercises in Decimals the student is referred to 
pages 


49. *285 by 47. 62. 4 35 by 126 

60 20*46 by 66 63 1*024 by 206. 

61. *154 by 820. 64. 2*08 by 7300 
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IIP. THE METRIC SYSTEM 

Bead off the numher of 7}ieirA in — 

1. (i) 3 kilometres, (ii) 7 decametres; (iu> 2 hectonietrea, 

2. (i) 5 £m, 750 m , (u) 4 Km, 5 Mm, ; (in) 6 Dm 3 m, 

3. (i) 1-685 Km,t (n) *95 Km,, (lii) -5 Km ; (iv) -06 Km, 

Bead off as a decimal of a kilometre — 

4-. (i) 358 metres; (ii) 250 metres, (iii) 28 metres, (iv) 5 metres. 
S. (i) 3 Dm 4 m , (n) 17 Dm., (m) 2 Em 5 ax , (iv) 4*5 m 
Read off the number of centimetres in — 

6 (i) 17 metres, (ii) 2*45 metres, (m) -2 metre; (iv) *08 metre- 

7, (i) 1 »i. 3 dm , (ii) 4 Dm 8 m.\ (iii) *025 Km , (iv) 250 mm 

Read off as a decimal of a metre — 

8 (i) 12 centimetres ; (u) 8 centimetres; (ui) 70 centimetres. 

9. (i) 4 cm, 5 mm , (n) 6 dm, 2 cm ; (ui) 436 mm ; (iv) 20 mm, 

10. Express in metres, (i) 9 Dm Sm,7 dm, ; (li) 6 ot. 5 cm. 

11. Express in millimetres, <i) 3 dm,; (li) 4 m. 20 cm ; (iii) 1 m. 5 cm. 

12. Express in grammesi (i) 13 Kg,; (ii) 4 Kg, 76 g , (lii) 1-65 Kg, 

15. Express m kilogrammes, (i) 1850 g,; (ii) 436 Dg ; (iii) 3 Kg, 26 
*4 Express m lures, (i) 3 EL; (u) 2 El, 15 ty (ni) 32-5 HL 

15 Express in hectolitres^ (i) 435 I ; (ii) 1580 1,, (lii) 7000 1, 

16. Find (m kilometies and metres) the sum of; 

4 Kin, 250 m ; 1786 m ; 3*25 Km,y 3 Km 25 m,; and 10-3 Km, 

17. Find (in metres and centimetres) the sum of 

3 m. 40 cm.; 6*7 m , 1 m. 3 cm ; 14-06 m ; and 24 eta, 6 mm. 

18. Find (in kilogrammes and gi’ammes) the sum of. 

3 Kg, *7 Dg , 14 Kg, 70 g , 2-6 Kg ; and 1875 g 

19. Find (in metres and centimetres) the difference between : 

(i) 4-8 m. and 195 cm,; (li) 3 Dm, and 7 dm, 

90. Find (in hectolitres and litres) the difference between : 

(i) 2$ El 601 and 1708 I ; (ii) 1-7 Dl. and 17 dL 

Multiply — 

21. 13m 20cm by8. 23. 2 Km 80m by 17. 25 4ir^.250^ by74. 

22. 4 m 6 cm. by 34. 24, ZKm 475m. by 24 26. 2 El, 6 I by 48. 

Divide — 

27. 207 m. 41 cm by 7. 30. 1 Km, Z Em. 1 Dm. 4 dm by 325. 

28. 34 Km, 200 m. by 12. 31- 418 Kg 600 g. by 18, 

29. 26 Dgf, 6 m 2 dm, hy 06 32. 6 El, 20 I by 85, 





THE METRIC SYSTEM 


aa Fmd, to the nearest metre, the quotient of 14 Km 35 m by 31 
34 Find, to the nearest millimetre, the quotient of IZm 40 ctti by 217, 
36. How many times is 3 4 dm contained in 2 Km 8 Hm 6 wi? 

30 . How many times is 3 cthi 8 mm contained in 10 m 7 cm ? 

37 How many bits each 14 centimetres long can be cut fiom a 

cord 125 metres long, and what is the length of the remnant ? 

38 How many times can a ]ug which holds 65 centilitres be filled 

from a cask containing a hectolitre of wine, and how mucb 
wine is then left in the cask 2 

39 K metre is about 39 4 inches how many complete yards ara 

there m 120 metres 2 

40 A kilogramme is nearly 2-2 lbs . how many complete pound 

packets can be made from 217 kilogrammes of coffee 2 

Fmd the cost of — 

41 37 things at 1 franc 5 centimes each 

42. 19 things at 3 marks 80 pfennige each 

43. 16 metres of silk at 4 francs 16 centimes per metre 
44 24 metres of cloth at 3 francs 95 centimes per metre 
46. 27 kilogrammes of coffee at 3 fr 35 c per kilogramme 
46. 17*6 kilogrammes of sugar at 65 centimes per kilogramme. 

47- 3 htres 25 centilitres of milk at 30 centimes per litre 

48. 6 metres 75 centimetres of cloth at 4 /r 60 c per metre 

49, 74 hectolitres 50 litres of wine at 1 75 c per litre 

60. 21 Kg, 500 g of butter at \ M 85 ^ per kilogramme 

61. 3725 articles at 80 centimes per hundred. 

62. 4250 articles at 3 marks 40 pfennige per hundred 

53. If 7 metres of silk cost 39 /r 20 c, find the cost per metre 
64^ If 36 Kg of coffee cost 81 francs, find the cost per kilogramme 

66 If the cost of 17 Km of road be 73,100/^ , find the cost per metre 
66 . If 28 Kg. of lead are worth 34 M AA%>f , find the value of 1000 Kg 

67 How much butter, at 2 francs 5 centimes per kilogramme, can 

be bought for 116 francs 85 centimes ? 

58. How many litres of wine, worth 320 francs per hectolitre, can 
be bought for 5040 ffanos2 

Find, to the nearest centime, or pfennig, the value of — 

69 7 4 cm, of a material worth Z fr t>h c per metre 

60 3 Kg, 75 g, of a substance worth 15 fr, 48 c per kilogramme. 

61 1 metre of a material of which 13 m, 76 cm, cost 85 fr, 50 o, 

62 1 decagramme of a commodity when 23-8 Kg cost 800 M, 
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Beduce — 

I. 17« lOfc? to farthings. 


IV. REDUCTION. 

Money. 


3. j£Ull, 11a lljc? to farthings 
5- £36, 3a 10j<2. to halfpence 
7. £201, 15a. to halfpence 
9. £29, 19a. 9<2 to threepences 
n. £108, 17a. Zd to threepences. 
13. £17, 17a Bd to fourpences. 

16. £145, 19a. 4d to fourpences 

17. £51, 15a Qd to sixpences 
19. £267, 11a 6o? to sixpences. 

21. £572, 18a. to flonns. 

23. £3051, 16a to flonns. 

25. £25, 16a. to crowns. 

27. £472, 10a. to crowns. 

29. £235, 7a 6dL to half-crowna 
31. £467, 12a. Bd to half-crowns. 
33. £721, 17a. to half-crowns 
36- £21, 2a 4^^. to three-half pences 
37. £77431, 10a to half-sovereigns, 

Eeduce — 

39. 42035 pence to £, a c? 

4-1. 100000 farthings to £, a <f 
43. 5000 halfpence to £, a <2. 

45. 60301 halfpence to £, a <2 
47. 6845 twopences to £, a. dL 
49. 22222 threepences to £, a. dL 
^1. 37545 sixpences to £, a. d 
53. 12371 florins to £, a. d. 

56. 487 crowns to £, a. d 
67, 1234 half-crowns to £, a. d 
69 7638 half-crowns to £, a d 
61. 10207 half-crowns to £, a d 
63. 4741 double florins to £, a d 
65- 2771 t^ee-haI^ncesto£,a. d 


2. £819, 14a 34d to farthings- 
4. £999, 19a 9jd to farthings. 
6 £47, 10a Sjd. to halfpence. 
8. £222, 2a 2W to halfpence. 
10. £43, 13a. 6d. to threepences. 
12. £441, 6a. 9d to threepences 
!4. £88, 8a Sd to fourpences 
16- £302, 2a 4d to fourpences. 

18. £85, 18a 6d. to sixpences. 

20 £666, 6a 6d. to sixpences 
22. £631, 14a. to flonns. 

24- £4235, 8a to flonns. 

26. £68, 5a. to crowna 
28- £833, 10a to crowna 
30. £643, 2a. 6d. to half-crowns. 
32, £326, 5a. to half-crowns. 

34w £830, 10a to half-crowns. 

36- £42, 14a 9d to threepences. 
38- £963, 16a. to donble-flonns. 

40. 36941 x>ence to £, a d 
42. 4 4 4 44 4 farthings to £, a d. 
44- 7673 halfpence to £, a, d. 
46. 57003 halfpence to £, a d. 
48. 9719 fourpences to £, a d. 
60. 77777 threepences to £, a. d. 
52. 8603 sixpences to £, a. d 
54. 17659 florins to £, a. d. 

56. 555 crowns to £, a d 
58, 4321 half-crowns to £, a. d. 
60. 9708 half-crowns to £, a. d, 
62. 20006 half-crowns to £, a. d 
64. 30821 half-sovereigns to £;a.d 
66. 56307 halfpence to £, a. d 



EXERCISES IV 


Eeduce — 

67. 1781 guineas to shillings 
69. 473 guineas to pence. 

71- 981 florins to Wopences 
73. 487 half-crowns to pence, 

75 7413 crowns to threepences 
77. 4224 sixpences to half-crowTis 
79 7563 halfpence to florins 
81. 4872 sixpences to guineas 
83. 77240 threepences to florins 
86. 100000 farthings to guineas 

Eeduce — 

87- 4440 guineas to pounds 
89. 2873 guineas to pounds 
91. £13986 to guineas 
93 £40631 to guineas 

96. 8762 sixpences to fourpences 

97, 7031 half-crowns to shfllmgs. 
99. 998 shiUmgs to half-guineas 
101 674512 half-crowns to florins 
103. 15351 crowns to half-guineas 
106. 189550 hf -guineas to hf -crns 


68 4631 guineas to shillings. 
70 175 guineas to farthings 
72. 1276 florins to sixpences 
74 867 crowns to halfpence 
76. 3295 hf -crowns to sixpences, 
78 311 half-crowns to farthings 
80 11234 pence to half-crowns 
82. 3875 pence to hf -sovereigns 
84 2761 fourpences to crowns 
86. 8888 halfpence to guineas 

88 8340 guineas to pounds 
90. 12407 guineas to pounds 
92. £16317 to guineas 
94 £36003 to guineas 
96. 6083 fourpences to sixpences 
98 8888 florins to half-crowns 
100 1032 hf-cms to fourpences 
102 63021 guineas to half-crowns 
104 14196 flonns to half-guineas 
106 463262 half-crowns to florins 


107. What would penny stamps for 500 letters cost? 

108- What would halfpenny stamps for 3000 circulars cost? 

109. How many penny stamps can be bought for £5? 

no. How many halfpenny stamps can he bought for 3 half-crowns? 

Ill What would be the cost of a dmner for 412 persons at two 
shillmgs a head? 

112, How many people could receive half a crown a-piece from a fund 
of £142, 12s 6d 1 

113 How many five-pound notes should be given in exchange for 

1560 half-crowns? 

114 How many pencils at 1^. each could be bought for 9s 6i^ ? 

116. What income-tax, at 6d in the pound, is paid by a man who 
has £550 a year? 

116. How much mcome-tax, bA, 4d m the pound, would be paid by 
a man vhore mcome was £953^ 
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Reduce — 


Time. 


117. ID hrs. 33 miu 42 st< 3 > to seconds. 

118 23 hrs. 41 mm 5 sec to seconds 
JI9, 17 da} 8 13 hrs 47 mm. to minutes 
120. 23 days 11 bra, 39 min. to mmutea 
121 6 wks 2 days 18 hrs to hours, 

122, 5 wks, 3 days 15 hrs hours. 

!23. 3 com. yrs. 217 da\s 17 hrs, to hours 

124. 2 com. yrs 189 days 13 hrs to hours 

126- 2 com yrs 37 days 1 hi 47 mm to mmutes. 

126, 3 'wks 6 days 10 hrs. 13 secs to seconds 


Reduce — 

127. 31423 secs to hours 
129. 17962 mins to days &c. 

131. 320841 seca to daya &e. 

133. 476905 mina, to weeks &c, 
136. 1372673 mins, to yrs., dy& &c 


128. 67029 seca to hours &c. 

130. 20766 mma to days &c. 

132- 479073 seca to days &c. 
134. 27630820 sees, to weeks &c. 
136* 2007603 mma to yra.,dys &C, 


137. How many hours are there altogether m the months of April 
and May? 

138- How many mmutes are there in the three months September, 
October, and November? 

139. How many hours are there between 11 am . on Monday and 7 

p if on the following Wednesday? 

140. How many hours are there between 9 A.M. on Tuesday and 9 

piL on the following Saturday? 

141. How many minutes are there between 7.30 a.k. and 6.15 p.k. 

on the same day? 

I4Z How many seconds are there between 6 minutes past 2 o’dbcfc 
p M. and a quarter to 6 p-k, on the sanm day? 

143. How many days were there from the beginning of the year tiR 
the end of August 1890? 

^44. How many days were there m the first 9 months of the year 1884? 

145 How many days were there altogether in the five years 1887, 
1888, 1889, 1890, and 1891? 

!46. How many hours were there altogether in the years 1891 and 
1892? 
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EXJERUISES IV 


Avoirdupois Weight 


Beduce — 

147- 17 cwt. 1 qr 13 lbs to lbs 
149- 1 qr. 11 lbs 7 ozs to ozs 
161. 13 cwts 13 lbs 13 ozs to ozs 
153. 17 tons 3 cwts 20 lbs to lbs 
155. 3 qrs. 10 lbs 7 ozs to ozs 


148. 9 cwt 3 qrs 24 lbs to lbs. 
160. 2 qrs 7 lbs 13 ozs to ozs 
152 17 cwt 8 lbs 12 ozs to ozs 
164, 23 tons 17 cwt 15 lbs to lbs 
156 19 lbs 11 ozs 7 dis to drams 


167. 2 tons 13 cwt 1 qr 15 lbs 7 ozs to ounces 

168. 7 tons 11 cwt 3 qrs 25 lbs 11 ozs. to ounces 

159 13 tons 6 cwt 3 qrs 24 lbs 10 ozs 7 drs to drams 

160 52 tons 6 cwt 2 qrs 17 lbs 15 drs to drams 


161 3 cwt. 3 qrs. 1 st, to stones 
163. 1 ton 11 cwt. Ill lbs to lbs 
165 5 cwt 93 lbs 6 ozs. to ounces 
167. 2 cwt. 1 qr 5 lbs. to grains 
Eeduce — 

169. 1111 ozs to quarters &c 
I7I 4371 drazQs to pounds &c 
173. 10729 lbs to tons, cwts &c 

176. 16417 ozs. to cwts. qrs &c 

177. 568430 drs. to cwts. qrs &c 
179 23076 ozs to cwts qrs. &c. 
181- 43970 ozs. to tons, cwts &c 
183. 648327 ozs to tons &c 
186. 7657938 ozs. to tons &c 
187- 6555555 drams to tons &c 


162 7 tons 16 cwts Iqr to stones. 
164 4 tons 3 cwt 73 lbs to lbs 
166 18 cwt 89 lbs 11 ozs to ozs 
168 5 cwt 2 qr. 17 lbs to grains 

170. 1503 ozs to quarters &c 
172. 5029 drams to pounds &e 
174. 47668 lbs to tons, cwts &c 
176 19382 ozs to cwts qrs &c 

178. 780451 drs to cwts qrs &c 
180. 33333 ozs to cwts qrs &c 
182 80307 ozs to tons, cwts &c 
184 4765183 ozs to tons &c. 

186 1147274 drams to tons &c. 
188. 9179065 drams to tons &c 


Eeduce- Weight. 

189. 3 lbs. 7 ozs. 14 dwt. 5 grs to grains. 

190- 7 lbs. 7 ozs. 7 dwt 7 grs to grams 

191- 5 lbs, 11 ozs. 18 dwt. to grs 192. 29 ozs 235 grs to grams. 

193- 37 ozs 340 grs. to grains. 194. 46 ozs 417 grs to grams 

Beduce^ — 

195 7525 grs. to lbs. ozs dwt &c. 196 25525 grs to lbs ozs dwt &Cr 

197- 87863 grs. to lbs ozs. dwt. &c. 198 87776 grs to ozs Troy 

(99. 63746 grs. to ozs Troy. 200 90671 grs to ozs. Troy 
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Reduce — 

201. 17 yds. 2 ft 11 iu. to mcbes.^ 
203. 56 yds. 1 ft 9 in. to inches 
206. 4 mi 380 yds to yards. 
207- 3 rai. 931 yds 2 ft to feet 
209. 7 mi 1601 yds. 1 ft to feet 

Reduce — 

211. 441 in to yds. &c. 

213. 1305 in to yds &c. 

215. 76541 yds to mi and yds 
2*7. 36581 ft to mi , yds &C. 

219. 358323 in. to mi., vds. &c. 

Hednce — 

221. 24 po to yards. 

223. 27 po. 2^ yds. to yraxda 

226. 18 po. 3 yds. 1 ft to ft 

227. 31 po. to half-yardsL 
229. 19 po. 4 ydsw to half-yda 
23f. 36 po. to inches. 

233. 23 po 2 yds. 9 in. to m 

236. 17 po 4 yda 1 ft 7 in. to in 

237. 7 po. 3 yds. 1 ft to feet 
239. 13 po. 4 yds. 1 ft 6 m to ft 
24-1. 8 mi 5 fur. 103 yda to yards 
243. 17 mi 7 fur, 1 ft to feet 

246. 5 mi. 2 ft 3 in. to m. 


29 yda 1 ft 7 in. to inches, 
88 yds. 2 ft 10 in. to inches. 
13 mi 1056 yds. to yarda 
5 nil. 1125 yda 1 ft to feet 
10 mi. 1066 yds 2 ft to feet 

2!2. 693 m. to yda &c. 

214. 2071 m. to yda &c. 

216. 84563 yds to mi. and ydt 
218. 47891 ft to mi , yda &c. 
220. 765045 m. to mn, yds. &c. 

222. 38 po. to yarda 
224. 39 pa 4^ yda to yards. 
226. 22 po, 6 yda 2 ft to ft 
2528. 37 po tohalf-yarda 
230. 28 po 3 yda to half-yda 
2352. 33 pa 3 yda to inchea 
234. 37 po 1 yd. 11 in. to in. 
236. 29 po. 5 yds 2 ft 8 in. to in. 

238. 9 pa 4 yda 2 ft to feet 
240. 17 po 3 yda 2 ft 6 in to ft 
242. 11 mi. 1 fur 1 ft. to feet 
244. 19 mi 1 fur. 119 yda to yda 
246. 7 mi 4 fur. 78 yda to yda 


Lokg Measubk. 

202 . 
204. 
206. 
208. 
2i0. 


247. 7 mi 6 fur, 32 pa 4 yda to yarda 

248. 6 mi 7 fur. 24 po. 5 yda to feet 

249 10 mi. 1 fur 10 po, 1 yd 1 ft to inchea 

260. 22 mi 2 fur 22 po. 2 yds 2 ft to feet 

261. 3 mi 6 fur. 17 po 1 yd 1 ft, to inchea 

261It 1 mi 3 fur, 37 po. 3 yda 2 ft to mchea 

263. 3 mi 1 fur. 39 po 3 yda 2 ft 8 in to inchea 

264. 17 mi 3 fur 19 po. 4 yda to inchea 

255. 25 mn 6 fur. 17 po 4 yds. 3 in. to inchea 

266. 43 mi 5 fur. 23 po. 11 in. to mchea 
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EXERCISES IV. 


Eeduce — 

1267 1033 half-yards to poles 
269 3587 half -yards to poles 
261. 242 yards to half-yds 
263. 660 yards to half-yds 

266. 1023 yards to poles 

267. 736 yaids to poles 
269. 866 yards to poles &c 
271- 1763 inches to jwles &c 
273 3769 inches to poles &c 
276 273 feet to poles &c 
277. 496 feet to poles &c 
279. 671 feet to poles &c 

Bednce to miles, furlongs, poles 
281 164737 inches 
283 268543 mches 
286 674381 inches, 

287. 9367875 mches 
289. 10000 yards. 

29r. 57383 yards 
293, 7777777 yards. 

296, 1000000 feet 

297. 1847638 feet. 

299. 101010101 inches. 


268 986 half-yards to poles. 
'260 2634 half-yards to poles. 
262 642 yards to half-yds 
264 1634 yards to half-yds 
266. 693 yards to poles 
268 1617 yards to poles 
270. 1234 yards to poles &c 
272 2904 mches to poles &c 
274. 6888 mches to poles &c 
276 381 feet to poles &c 
278 603 feet to poles &c 
280 687 feet to poles &c 

&c 

282. 241986 mches 
284 627895 mches 
286. 3126749 mches 
288 3744576 mches 
290 44444 yards 
292 1234667 yards 
294 112566 feet 
296. 103962 feet 

298. 6764321 feet 
300 100000000 inches. 


Beduce — 


Square Measure 


SOI, 3 sq yds 7 ft 19 m to sq in 
303. 2aq yds, 1ft 128 m tosq m, 

306. 72 ac. 3 ro. 19 po to sq po 

307. 143 ac,lro 25po tosqpo 


302 17 sq yds 8 ft, 79 in to sq in 
304. 15 sq yds 3 ft 141m tosq 
306. 131 ac 1 ro 37 po to sq 
308 89 ac 3 ro 21 po to sq 


Beduce — 

309. 6453 sq in. to sq yds. &c 
311. 70638 sq in. to sq yds, &c, 
313 3651 sq po to acres &c 
316. 73217 sq po. to acres &c. 


310, 8507 sq m to sq yds. &c 
312 123756 sq in to sq yds &c. 
314 7408 sq po to acres &c. 
816. 90573 sq. po. acres &c. 
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Btiduce — 

317. 24 aq, po, to aq yds. 

319- 29 aq |)o. 18a<i tosq yiis 
321. 18 aq po to >d3. 

323. 17 aq po to yds. 

325. 14aq.po ITjsq jds. tosq yds 
327. 4 sq po. 23 sq yds to aq, ft 
329. 6 aq po 4^ sq ft to aq. ft 
33t- 17 sq. po 5j sq yds tosq. ft 
333 30 sq po. to sq in. 

335 jT aq po to s j in. 

337. 5 po. IT s<i yds tosq in. 
339. 7 ac 2 ro 32 po to sq. yds. 
341. 2 ac. 19 po to sq, yds. 

343. 5 ac 870 sq. yds, to sq. yds 

346. 17 ac 138 sq. yds. tosq yds. 


318. 36 sq, po to sq. yds. 

320- 32 aq pa 27 sq.yds. to aq.yds. 
322. 2*2 stp po. to sq. yds. 

324. 29 sq po to sq yds, 

326. 21sq po 13 aq yds tosq. yds. 
328. 8 sq po 30 sq. yds- to sq. ft 
330. 10 sq. po 27 sq. yds. to sq it 
332. 19 sq. po. 12jsq yds. tosq ft 
334. 21 sq. po. to sq m. 

336, 39 sq po to aq. in, 

338. 7 sq po 28 sq yds to sq. in. 
340 4 ac 3 ro. 36 po. to sq yds. 
342. 4 ac. 37 po to sq yds. 
344. 9ac 2003 sq. yds. to sq. yds, 
346. 27 ac, 460 sq. yds. tosq. yds 


347. 3 ac. 2 ro. 27 po. 27 yds. 7 ft. 25 in. to square mclies. 

348. 8 ac. 2 ro. 34 po. 3 ft 87 m. to square inches. 

349. 53 ac. 21 po. 8 ft 126 in. to square inches. 

350. 3 ac. 3 ro. 33 po. 3 yds. 3 ft 33 in to square inchea 


Beduce — 

361. 616 sq yds. to sq po 
353. 267 sq yda to sq po &c. 

366. 917 sq. yds to sq po &c 

367. 882 sq ft to sq. po &c 
359. 180123 sq in to sq. po. &c. 

Beduce to acres, roods> pedes 
361. 11495 sq. yds. 

363. 37495 sq yds. 

365 562936 sq. ft 
367. 7865432 sq in 
369. 25607809 sq in. 

371. 895487 sq yds 
373. 333274481 sq. m. 


352- 851 sq yds to sq po 
354. 353 sq yds. to sq po &c 
366. 1061 sq yds. to sq po. &c. 

368. 1234 sq. ft to sq po 
360. 246843 sq in to aq pa &c 

362. 83061 sq.yds. 

364. 657346 sq. ft 
366. 1000000 sq. ft 
368- 16019400 sq in. 

370. 54660895 sq in. 

372. 3333333 sq ft 
374. 99597888 sq. in. 
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EXBRCISBS IV. 


Cubic Measure 


Reduce to cubic inches — 
375. 17 cub ft 1335 m 
377. 1 cub yd 24 ft 760 m 
379. 4 cub. yds 13 ft 6 m 

Reduce to cubic yards &c. 
381. 143562 cub in 
383. 847325 cub in. 

385. 4831850 cub. in 


&76 18 cub ft 1073 in 
378 1 cub yd 18 ft 631 m 
380. 9 cub yds 21 ft 875 m. 

382. 764591 cub in 
384 987407 cub m 
386 8001304 cub in 


Capacity 

387. 13 gaL 3 qt. 1 pt to pmts 388 19 gal 1 qt 1 pt to pmts. 

389. 18 gaL 1 qt to pmts 390 23 gal 1 pt to pmts 

391. 875 pmts to gallons &c 392 678 pints to gallons &c 

393. 1232 pmts to gallons &c 394, 1805 pints to gallons &c 

395. 7 qrs 3 bush 2 pks. to pecks. 396. 9 qrs. 6 bush 2 pks to pecks 

397. 121 qrs. 1 bush 1 pk 1 qt to quarts 

398. 89 qrs 3 bush 3 pks 1 gal 1 pt to pmts 

399 2559 pmts to qrs , bush. &c 400 33333 qts to qrs. &c. 


Miscellaneous 

401 Express 225 ozs Troy, m lbs. Avoirdupois 

402. Reduce 2 miles 71 chains 36 links to hnks 

403. Reduce 3 yds 3 qrs 3 nails to mches 

404. Reduce 7 square miles to square yards 

405. In 3 barrels of beer how many pmts ? 

406 Reduce 17 reams 13 quires 11 sheets to sheets. 

407. Reduce 31® 47' 29" to seconds 

408 How many knots are equivalent to 38 miles^ 

409. Reduce 14520 square chains to acres 

410. How many Troy ozs. are equal to 6 cwts.^ 
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V. THE COMPOUND RULES. 
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EXERCISES V 
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16. Add together £8d85, 13« 6d, ^19, 3* Sjc?, £9416, 2<i Sd, 
£207, 4s 6|t2, £612, 3s Z^d, £46, 3s 6cl, £1130, Is 4d, 
£8279, 12s 0^, and £4321, 18s 9^. ' 

17 Find the snm of £3241, 11s 6d, £163, 9s llcf, £6, 13s 6d, 
£9065, 13s 8<f, £1067, 13s. 8cf, £612, 3s 2cf, £46, 3s 6d, 
£30, Is. 4d, £8279, 12s 9d, £87, 6s 8<f, £307, 4s 2d, 
£2784, 9s lid, £6, 16s 4d, £27, 9s lOd., and £201, 6s 8d 

18. Find the stun of £106747, 18s 3d, £29216, 9s 6d, £76899, 13s 7d, 
£321, 18s. 9d, £760, 5s 8d, £6, 3s 9d, £61, 8s. 9d, 

£97, 11s 7d, £243, 17s lid, £408, 13s lOd, £321, 18s 9d, 
£374, 6s 7d, £9763, 2s Id., £9642, 6s 2d, £83, 17s. lOd, 
£263, 9s. 6d., £397, 8s. 7d., £97, 8s. 7d., and £6^=9603, 2s. 6d 



COMPOUND ADDITION 


31 


daj» 

brs. min. 

seis 


days. 

brs. 

sain. 

sees 

19. 17 - 

21 36 . 

. 51 

20. 

4 

17 . 

25 

39 

11 . 

20 . 52 . 

. 57 


3 

21 

55 

17 

1 . 

14 39 . 

. 25 


1 . 

19 

48 

56 

22 . 

19 . 49 

46 


is . 

16 . 

51 . 

3 

38 . 

7 . 17 . 

. 38 



3 . 

7 

42 

yn. 

days. hr« 



yrs. 

days. 

bTS. 


21. 4 . 

223 . 17 


22. 

17 . 

201 

. 13 


6 . 

317 . 12 



9 

333 

. 21 


1 . 

47 23 



7 . 

149 

. 11 


19 . 

199 , 7 



27 . 

73 

. 9 


2 , 

13 15 



14 

351 

. 19 


cwts. 

qrs. lbs. 

oa. 


qrs. 

lbs. 

ozs. 

drs 

23 1 . 

2 , 13 . 

5 

24. 

1 . 

17 . 

13 . 

2 

7 . 

1 . 15 . 

11 



27 . 

11 . 

15 


3 . 14 . 

2 


3 . 

9 , 

7 . 

3 

11 . 

0 , 17 . 

9 


2 . 

26 

14 . 

13 

1 . 

1.6. 

14 



19 . 

12 . 

12 

tons. 

cwts. qn. 

lbs. 


tona 

cwt& 

qrs. 

lbs 

26. 5 . 

13 . 2 . 

19 

26. 

3 . 

17 . 

2 . 

25 . 

1 . 

16 . 1 . 

23 


1 . 

1 . 

3 . 

11 

18 . 

9.3. 

10 


14 , 

10 

0 . 

20 

4 . 

16 . 0 . 

27 


7 . 

15 . 

1 . 

8 

12 

7 . 1 

9 



5 

2 . 

19 

cwts. 

lbs. <»& 



ton& 

cwts. 

lbs. 

oxs. 

27. 1 - 

102 7 


2a 

3 . 

17 . 

00 

8 

2 . 

89 10 



1 . 

12 

29 

n 

6 . 

41 15 



6 . 

19 . 

98 

6 

"1 . 

98 5 




2 

23 - 

15 


81 . 1 



12 . 

14 . 

88 . 

3 

lbs Tr 

ozs dwts. 

grs 


ozs Tr 

grs 



29. 2 . 

1 7 . 

15 

30. 

27 

412 



7 . 

11 . 13 . 

1 


30 . 

389 



19 . 

2 . 7 . 

. 19 


1 

89 



3 . 

5 . 2 . 

, 5 


2 . 

461 



4 . 

0 . 17 

23 


15 . 

123 




CO n 



32 


aXEROISES V. 
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25 
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43 

17 
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bcnb. pecka sala 

49. 

3 . 1 

. 1 

60. 13 

.5.3 1 


17 . 3 

. 0 

5 

.7.2.1 


5 2 

• 1 

18 

.2.2.0 


13 . 1 

1 

29 

.6.1 1 


7.3 

. 0 

16 

.3.0.1 


Ck)MPOTJND SxrBTRACnON. 

51. Subtract £1^ Us. from £10, Is. 

52. Subtract £21, 11< IlfdL from :£25, 16a 4d. 

6i. From £4586, 7a Ojc?. take ;fil397, 18a lOjdL 

64. From ^8133, 11a take £532, 13s 8§<i. 

65. Find the difference between £3, 17s. lO^d. and £5. 

56. Find the difference between ^113^ 9^. 2d. and £97, 17a 8§d. 

57. What must be added to £29, 13s 5^d to make £31, 12s 2d.% 

58. What must be taken from £87, 6a to leave £79, 9s 4jc2LI 
69. By how much does £1001, la Id. exceed £909, 19a 9c? ? 

60 . By howjnuch does £978, 19s 2d fall short of £10009 


O 





BXEROISBS V. 


Subtract — 

61 2 hi8 40 mm. 25 secs fiom 11 hrs. 8 zom. 15 seca 
62. 12 hrs 37 mm 51 secs from 19 hrs 6 min 35 secs 

63 S d&ys 17 brs 45 mm from 12 days 3 hrs 21 min 

64 2 days 13 hrs 35 mm 47 secs from 6 days 7 hrs 

65 8 lbs 13 ozs 7 drams fiom 13 lbs 5 ozs 1 dram 

66 1 qr 23 lbs 11 ozs from 3 qrs 11 lbs 3 ozs 

67. 17 tons 14 cwte. 2 qrs from 25 tons 6 cwts 1 qr. 

68. 23 tons 17 cwts 3 qrs 19 lbs from 36 tons 13 cwts 3 jr 

69 5 tons 17 cwts 2 qrs. 15 lbs from 7 tons 14 cwts 2 qrs. 10 lbs 

70 3 cwts. 1 qr 27 lbs 15 ozs from 1 ton 1 qr 11 lbs. 11 ozs 

7! 17 tons 15 cwts 108 lbs 10 ozs from 23 tons 56 lbs 

72. 13 tons 17 cwts 1 qr. 19 lbs. 9 ozs 13 drs from 20 tons. 

73. 3 Ihs Tr 5 02 a 17 dwts 19grs from 11 lbs Tr 1 oz 14 dwta. 

74. 13 ozs Tr 256 grs* from 27 02 a Tr. 120 gis 

76. 3 yds 2 ft 9 m from 17 yds 1 ft 4 m 

76. 14 yds 1 ft 10 m from 23 yds 0 ft 7 in 

77. 5 mi. 967 yds. 2 ft from 13 mi 241 yds 1 ft. 

78. 10 mi 1380 yds 7 m from 32 mi 47 yds 2 ft 

79. 166 mn 4 fur 216 yds from 191 mi 2 fur 2 yds 

80. 3 fur. 33 po 3 yds from 1 mi 17 po 6 yds 

81. 7 mh 7 fur. 37 i)o 3 yds 1 ft 7 in from 8 mi 26 po 

822. 2 mi. 22 po 2 ft from 5 mi 5 fur. 5 yds 5 m 

83. 3 sq yds. 7 sq ft 117 sq in from 8 sq yds 2 sq ft 

84. 13 sq. yds. 8 sq. ft i32 sq in from 21 sq yds 89 sq ir 
86. 23 ac. 3 ro 29 oc .rom 71 ac 2 ro 13 po. 

86. 198 ac 2 ro. 37 po from 305 ac 2 ro 14 po 
87- 2 ro 27 po 28 sq yds from 3 ro 25 po 18 sq. yds 

88. 3 ro 19 po 30 sq yds from 3 ac 2 ro 1 po 

89. 17 ac. 3130 sq yda from 23 ac 1760 sq yds. 

90. 99 ac. 1873 sq. yds from 1 sq mL 230 ac 

91. 3 ro 29 po. 27 sq. yds 8 sq ft. from 2 ac 2 ro 

92. 39 po, 17 sq. yds. 98 sq in from 1 ac 1 ro 1 sq ft 
93- 2 ra 32 po 12 sq yds 6 sq ft 10 sq in from 2 acres 
94. 3aa8ro.33|>o 3sq yda 3 sq. ft. 33 sq. in from 5 acreSr 



OOMPOmro SUBTRACTION. 
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96. 12 cub. yds. 22 ft. 1222 in. from 21 cub. yds. 2 ft. 221 in, 

96. 276 oubt yds. 987 in. from 466 cub. yds. 17 ft 

97. 19 gaL 3 qta 1 pt from 39 gal. 1 qt 

98. 3 bush. 2 pks. 1 gal from 7 bush. I fk. 

99. 367 qiB. 7 bush, from 402 qis. 3 bush. 

100. 89 qxs. 3 bush. 1 pk firom 157 qrs. 1 bush. 


Find the value of — 

101. 2* edL + 8». 7§tf — 4* 3d. + 9«. ll^d. — 11*. 7it£ 

102. 14#. 2d. — 19*. SJdL — 17*. ll|d — 10*. 10|d. + 18*. Ijd. 4> 18* 
t03. £1, 12*. — £1, 4* 7d + £2, 15*. 4d. — £1, 3* lld + £3, 19* 5d 
104. £2, 3*. 4d: — £5, 17*. + £3, 1*. 6d — £4, 15* lOd 4-£6. 6*. 

106. £24781, 13*l 9id —£31265, 8*. 3^ +^8503, 11* 3d 

106. £86608, 17*. 3|<i + £469, 12* ll|d. — £77963, 18*. 6d 

107. 4* 6d. — 9a SJdl + 11a Sjd — 13*. lljd. + 8* 6d — 2* lOd 

+ 15* lid. — 7 a 7d + 5A 1^. 

'Oa 13 a 9d — 8* lld — 14 a Id + 2*. 6|d + 17*. 8d — 4*. B^d 
— 18* 54d + 16 a lld — lA lOid + 19 a 2|d 

Find, in one operation, the value of — 

109. £20 — £1, 17*. 6d. — £2, 15*. lld — £7, 13 a 8d. — £6, 11 a 3d 
no. £7, 7* 7d. — £ 1 , 13*. 4jd — £2, 11*. 10|d — £1, 8* 7id. — 14*. ©d 

111. £31,5* 3d. — £11,7* 9id— £4,13* 3d— £1,15* lid.— £9, 12* 

112. £100 — £21, 10* — £5, 3* 6d. — £17, 19* 8d — £49, 19* 2d 
113 £6 — (£1,2# 6d +14* 5d +£1, 17* llJd +13* 9id) 

114. £13, 3*. 3d — (£2, 14* 7d + £1, 12*. 9d.+ 17*. 6id + 16*. 8id) 

115 Take the sum of £2 11* 8d, £11, 19a 2d, £4, 13a 9d, and 
£3, 8a lld from £25, 2a 6d 

116. From £37, 16*. 3d. take the sum of £1, 17* 5id, 13*. Sid 

£13, 16*. 9d., and £6, 19 a 7^ 

117. By how much does the sum of £1, 13A6id., £2,4*. lOd, 18* Sjd, 

£2, 12*. 6d, 16 a 9d., and £10, 18* fall short of £20! 

118. Subtract the sum of £2, 13* SJd, £6, 7* Hid, £18, 19# 3|d., 

£2, 12*. 6d , and £31, 19* 10§d. from £86, 4* 2d 

119. How much is left out of £10 after paying bills of 13*. 6d., 

£2, 19a 7d, £1, 14*. 8d., £3, 12*. lld and 4*. lOd.! 

120. What is left out of £60 after paying bills of £5, 3* Sd, 

£14, 16a 7d, £19, 7*. lOd, £4, 18* 9d., £1, 11*., and 
£2, 14*. Id! 
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CJOMPOUND MtTLTIPLIOATION. 


MtiHaply — 

121. w£17, 13* 6i^^ by 9 
123. £164, 16s aid by 7 

126. £93, 9* 7J<f. by 15 
127 £43, 12* 4|cJ. by 24 
I29 £2, l&t, aid by 63 
131. £260, 13* 4d by 66 
133. £22, 16* 5^ by 100 
135. £12, 9* 11<2 by 200 
137. £7, 13*. 9d by 1000 

139. £53, 7* ll<t by 17. 

141. £4, 13* by 43 
143 £72, 14*. 5d. by 76 
146. £14, 6*. 7id. by 68 
147 £231, 10* 4id by 85 
149. £19, 16* Id. by 130 
161. £3, 13* 10(2 by 340 
153. £6, 12* 4d, by 1007 

166 £124, 7*. lljd by 19 
167. £388, 12* 9id by 29 
169. £76, 3*. 11(2 by 69. 
lei. £237, 4* 9(2 by 119 

163. £1, 15*. 4d by 253 

166. £2, 13* 5d by 365. 

167. £1084, 7* 6d by 672 
169. £1, 10* 8d by 2037. 

Find, shortly, 

171. 191 times £49, 19* 6d, 
173. 279 times 4* 11^ 

176 311 times 19* 11|(2. 
177. 1023 times £7, 18* 8(2 
179. 2467 times £1, 17*. 6d. 


122. £18, 16* 10i(2 by 11. 
124 £62, 17* 9J(2 by 12. 

126 £149, 14* 6|c2 by 18 
128. £71, 18*. 7id by 30 
130. £5, 11* 6^ by 96 
132 £247, 13* 5^(2 by 64 
134. £16, 14# 11(2 by 144 
136 £8, 10* 9(2 by 700 
138. £2, 11* 3(2 by 3000. 

140. £36, 12*. 1J(2 by 23. 
142 £2, 16* 3^(2 by 51. 

144. £60, 18* 10(2 by 86 
146 £11, 8* 2id by 94 
148 £748, 11* 3ic2 by 92 
160. £25, 8* 84(2 by 170 
162. £24, 3# 7(2 by 360 
164. £8, 14*. 5(2 by 2060 

156 £3, 16* 2id by 69. 

168. £2017, 17* 54(2 by 39. 
160. £18, 9s. 8(2 by 89. 

162. £74, 17* 84(2 by 297. 

164. £1, 17* 34(2 by 322. 

166 £3, 8* 9(2 by 366 
168 £67, 4* 2d by 1336. 

170 £3, 9* 6(2 by 4708. 

172 201 times £59, 19* 9(2. 
174. 187 times 9* 10|c2 
176. 253 times £1, 19* 104(2. 
178. 3008 times £21, 18* 9d, 
180 1897 times £2, "17*. 



COMPOirifP MUIiTIPUCATION. 
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Find, without separating the multiplier into parts, 

!81 873 times £% Os. 2d. 182 769 times £7, Os, 4dL 

$83. 2813 times 16# 2d $84. 3597 times 12s, Id, 

186. 716 times £5, Os 7id, 186. 987 times j^l3, Os. Id. 

187. 777 times £7, 7s. 7dL 188. 1111 times £11, 11s. ll<i 

189. 2573 times £17, Is, 8d, 190. 3011 times £12, 3a. 3|dL 

Multiply — 

t9t. 2 hrs. 33 min. 49 seca by 51. 
f9Z 1 hr. 17 min. 15 secs, by 107. 

193. 12 tons 17 cwts. 1 qr. by 12. 194. 1 qr. 12 lbs 14 ozsl by 10 

196. 2 lbs. 7 ozs. 11 drs. by 42. 196. 9 cwts. 0 qr. 16 lbs. by 24. 

197. 5 tons 12 cwts. 2 qrs. 13 lbs by 13. 

198. 1 cwt. 27 lbs. 16 ozs. by 17. 

199. 18 tons 3 cwts. 2 qrs. 9 ozs. by 23. 

200. 11 cwts. 3 qrs. 15 IbsL 4 ozs. by 46. 

201. 4 tons 15 cwts. 2 qrs. 27 lbs. by 196, 

202L 6 cwts. 1 qr. 21 lbs. 5 02 as. by 321. 

20a 13 yda 1 a 7 in. by 9. 204. 6 mi. 3 fur. 27 po. by 12. 

205, 1 mi 7 fur. 39 po. by 41. 206. 7 yds. 2 a 10 in. by 53, 

207. 7 mi. 6 for. 22 po. 4 yds. by 27. 

208. 2 po. 3 yds. 2 a 3 in. by 54. 

209. 53 mL 5 fur 23 po 4 yds by 19. 

210. 5 mi. 3 fur. 17 po 4 yds. 2 ft by 29 

211. 3 mL 7 fur, 31 po. 3 yda by 103 

212. 17 po. 4 yds. 2 a 9 in by 114. 

2ia 7 A. 3 E. 20 P. by 12. 214. 12 A 1 b 32 p. by 9. 

216. 8 sq. a 117 sq. in. by 14. 216. 6 sq ft. 94 sq. m. by 18 

2 I 7 - 1 ac. 2 ro. 3 sq. po. 4 sq. yda 5 sq. a by 11. 

218. 2 ac. 3 ro. 31 sq. po. 23 sq yds. 7 sq. a by 8L 

219. lac 3ro. 7sq. po 4sq yds by 17. 

220. 209 ac. 3 ro 25 sq. po, 3 sq yds. by 13. 

221. 4 ac 1 ro. 27 sq po. 19 sq yds 4 sq. a 72 sq. in. by 27. 

222. 19 sq. po. 11 sq yds. 5 sq ft. 128 sq iru by 84. 

223. 3 cub. yds. 26 cub. ft 1118 cub. in by 30. 

224. 13 qrS, 5 bush, by 1144. 



38 


BaaaaoisBS v. 


Compound Division 


Divide, using short division — 

226. £6,9* Sid by 11 

227, je271, 15* 9id by 8 
229. .£3476, 2« 3c? by 6 
231. je23471 by 9. 

233. £75, 19» 6<i by 24 

236. £786, 4s 7d. by 60 

237. jfi2105, 18* 3id by 99 
239. £3050,9* lOJc? by 81 
24-U £9662, 6* Oc? by 96 
243 £146846, 17* 9fc? by 16 

Divide — 

246. £39, 11* Sid by 19 

247. £208,2* 6Jc? by 23 
249. £163, 1* 3|«Z. by 29. 

261. £146, 14* lOid by 63 
263. £29, 11*. 4id by 83 
266. £14736, 19* 7d by 73 
267 £21644, 14* 2id by 97 
259. £9418, 12* 3d by 118 
261 £203746, 12* lid by 147 
263. £118332, 19* 5id by 321. 
266. £1412, 1* lOJd by 366 
287. £266780 by 366 

269 £34161, 17* 11c? by 2705 
271. £1469, 13* by 4723 
373. £1624270, 6* SdL by 936 

276. £12801 by 7300. 

Divide — 

277. £1998, 17* IdL by 100 
279. £11705, 12* 6d by 100 
281. £2371, 17* Ojd by 100 
283 £113, 17* lldl by lOO 
286. £876, 11* lOJd by 1000 


226 £214, 11* 3d by 12 
228 £2031, 17* lljd by 9 
230. £56831, 0* 8d by 7 
232. £695031 by 8 

234. £118, 1* lid by 28 
236. £308, 16* lOd by 72 

238. £4021, 10* 6jd by 144 
240. £6696, 4* 8d by 44 
242. £16942, 16* 6d by 108 
244. £660127, 17* 9|d by 46 

246. £379, 19* 7id by 19 

248. £2065, 19* 6d by 23 
260. £183, 12* lid by 68 
262. £22912, 9* Oid by 53 
264. £68, 9* lljd by 69 
266. £78791, 11* 9d by 73 
268 £102364 14* Sjd by 93 
260 £86071, 19* 4d by 136. 
262 £317236, 1* Ojd by 145 
264. £98703, 19* lid by 369 
266 £10839, 7s 2id by 365 
268 £1860321 by 730 
270. £84304, 6* ^d by 2801 
272 £68493, 2* by 7891 
274 £226125687, 3* 5id by 602, 
276 £86107, 10* 8d by 7300 

278 £6521, 9* 2d by 100 
280 £32065, 14* 2id by 100 
282 £40312, 13* 4jd by 100 
284 £97, 16* (%? by 1000. 
286. £27906, 13* 4cA by 100. 
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Divide — 

287. 365 days 5 bra. 48 mm. 48 secs, by 12. 

288. 47 days 15 hrs. 23 mzzL 20 secs, 20 

289. 1146 days 14 hrs, 38 mm 20 secs, by 100 

290. 146097 days O hra. 5 min. 30 secs, by 365. 

291. 13 tons 14 cwts. 1 qr. 12 lbs. 4 ozs. by 6, 

292. 7 tons 6 cwts. 3 qrs. 17 lbs. 2 ozs. by 9. 

293. 201 tons 3 cwts 1 qr. by 56. 

294. 201 tons 13 cwts. 1 qr, 4 lbs. by 64. 

295- 12 tons 3 cwts 1 qr 25 lbs. by 37- 

296. 309 tons 12 cwts 2 qrs. 19 lbs. by 47 

297. 10 tons 8 cwts. 3 qrs. 11 IbsL 12 ozs. 15 drs. by 69. 

298. 30 tons 6 cwts. I qr. 24 lbs. 8 ozs, by 168. 

299. 56 tons 6 cwts- 1 qr. 13 lb& by 321 

300. 756 tons 13 cwts. 3 qrs. 17 Iba 11 ozs- 8 drs. by 251. 

301. 247 yds. 1 ft 6 in. by 33- 

302. 3 mi 102 yds, 2 ft by 24. 

303. 8 mi 3 fur. 25 po. 3 yds. 1 ^ 6 in. by 6. 

304. 17 mi 5 fur 21 po. 4 yds. 1 ft 3 in. by 11. 

306. 1 mi. 2 fur 35 pa 4 yda 2 ft 11 in. by 17. 

306. 18 mi 3 fur 23 po. 1 yd. 2 ft 6 iiu by 35. 

307. 75 nu. 1 fur 39 pa 3 yda by 75. 

308. 756 me 634 yds. 0 ft 8 m by 208 

309. 1693 mi. 1660 yds- by 737. 

310. 3 m: 6 fur. 35 pa 3 yds. 6 in. by 551. 

311. 29 sq. yds, 7 sq ft 72 sq in, by 18. 

312. 23 sq yda 6 sq. ft 48 sq. in. by 96. 

313. 24aG Iro 33sq. po 18 sq yda 2 sq. ft 42 sq in by la 

314. 12 ac 3 ro 27 sq po. 21 sq yda 6 sq ft 1 sq in. by 7. 

316. 4851 ac 3 ro. 36 sq po. 28 sq. yda by 94. 

316. 198 ac 3 ro 16 sq. po 3 yda 0 ft 72 in. by 187. 

317. 1 ac. 2 ro 8 sq. po. 11 yda 2 ft 108 in. by 367. 

318. 40301 aa 0 ra 38 sq. po 9 sq. yda by 251. 

319. 944 cub. yda 1 cub ft 1104 cub. in. by 59 

320. 53 qra 6 bush 2 pka 3 qts. 1 pt by 217. 



40 


EXEBGISES V. 


Find — 

32U £48, 69 11s 6d 

323- £8294, 4* -r ^18, 2s 

326. £437, 18« 9<^ -r 8^ 9cl 

327. £152, 7s 7id, -r 3^ 4id 

329. £43, es 8c? - 7 - £3, Sd. 
331- £103, 148 9d --£17, Qs 9id 
333. 71irs 20 mm -f-7 min 20 sees 
336 8 yds. 2 ft 1 ft 1 in 

387. 39 ac. 8 po -^2 ro 8 po 


322 £44, 19j? -^98 8d 
324. .£289, 17« 4s 8d 
326 £8485 £565, 13s 4c? 

328 £38, Os 5c? — Is 7id 
330. £28, 2s 6c? -r £l, 17s 6d 
332. £203, 10s ~ £12, 14s 4id 
334 17 hrs 30 mm —1 hr 15 min 
336 15 yds. 1 ft 8 m ~2 ft 4 in. 
338 30 bnsh 3 gal ~3 gaL 3 pta. 


Dmde — 

339. £904, lU 4d by £56, 10s SJc? 

340. £500, Is. 7ic? by £27, 15s 7icf 

341. £5647, 18s Hid by £3, 4s 6id 

342. £3226, Os 10c? by £3, 4s 6id 

343. 10 tons 7 cwts. by 12 cwts 3 qrs 21 lbs 

344. 6 tons 8 cwts. 8 lbs. by 2 cwts 2 ozs 

346, 57 tons 6 cwta 1 qr. 7 lbs by 1 ton 12 cwts 2 qrs 25 lbs 
346 23 ozs. 15 dwts. 7 grs by 7 dwts 19 grs 


How many times is — 

347. £4^ 7s 6d contained m £161, 17s 6c? 

348, £3, 17s. Ge? contained m £399, 2s 6c?. ? 

348 195 yds. 1 ft. 8 m. contamed m 1 mile? 

360. 8 po. 1 yd contamed m 1 mile? 

351. 2 yds. 2 ft contamed in 27 mi 551 yds 2 ft ? 

352. 1 rood 24 poles contained m 320 acres? 

363. 1 sq. ft 127 m. contamed m 7 sq yds 8 ft 77 in ? 
354. 5 cnb. ft 1037 m. contamed in 1 cub yd 1 ft 1 in ? 


366 How many payments of 14s life? amount to £89, 2s 6jc? ? 

366. How many lbs of tea at Is lOJc? a lb can be bought for 

£45, 6s. 7ic? ? 

367. How many tons of coal at 13s 9c? per ton could be bought for 

£413, 3s 9c? ? 

368. How many persons could each be supphed with a pint and a half 

of milk from a vessel contaming 7 gallons 2 quarts ? 

360 How many bits each 4J inches long could be cut from 12 yards 
of tape^ 
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"VX MISCBLLANEOUS EXERCISES. 

1. Reduce £237, 4g to farthmgs, and piove the result. 

2. How many more seconds are there m July than m June? 

3. Add ^119, 6a 8hd, £34, I7s 2d, £33,lls OM, £21, Os lOJcf., 

£17, 16a 4id, £9, 18a. 7id, and £2, 16a 2^3 

4. Tafee the sum of £13, 4s 7id and .£25, 19a lOf d from .£42, 4a 6di 
6. Multiply £4628, 9a. S^d by 9. 

6. Divide £85307, 18a Od. by 48. 

7 What was the income of a man who spent on the average 
£2, 3a 6d. a day, and saved £50 in the year ? 

8. Divide the difference between £24299, 14a. 5d, and £14487, 16a. 11c? 

by 100. 

9. How many twopence-halfpenny stamps can be bought for ten 

shiUmgs? 

IO« How many times is 3 cwts. 3 qra 15 lbs. contained in 1 ton 
7 cwts. 21 lbs.? 


H. Reduce 12 tons 3 cwts. 2 qrs. 11 lbs. to pounds, and prove 
the result. 

12. How many minutes are there in the last six mouths of the year? 

13. Fmd the sum of £201, 3a 5Jdl, £18, Oa. 9f<?n ^178, 6a lli<?., 

£125, 17a. Ud, £574, 4s Od, and £13, 19a. 7id. 

14. After paying bills of £20, 13a £30, 15a. 6id. £46, 13a ll^dL 

what is left out of £100? 

16. Multiply £608, 13a 7^^ by 72. 

16. Divide £74, 15a V^d, by 37. 

17. What sum of money when divided by 17 gives quotient 3a 4idi 

and remainder 2a. 5jd, ? 

18. Find half the difference between 111111 farthings and £111, 

11a. Hid 

19. If eggs are sold at 7 for sixpence, how many will three half- 

crowns purchase? 

50. How many times is 2 ft 3 in. contamed in 19 yds. 2 ft. 6 in. S 


21. Show that there are as many farthings in £59, 12a l|<i is there 

are pounds m 25 tons 10 cwts. 3 qrs. 19 lbs. 

22. How many pence are there in £19+19 half-sovereigns + 19 half- 

crowns + 19 shillings + 19 sixpences? 

23. From 300 half-guineas take 300 half-crowns. 

524. Multiply 2 tons 9 cwts 15 lbs. 9 ozs. by 27. 

26. Divide £7777, 17r. Ic? by 17, and prove the result. 
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VI. IflSCraiLANBOTTS EXERCISBS 


526. Find, shortly, the value of 648 things at 19* 2c? each 

27. If 2 cwts 1 lb cost ^116, 19^ what is the cost of 1 lb f 

28. If a sovereign were distributed equally among 320 children 

what would each receive? 

29 How many cncket-balls at 5s 6d each could be bought for 
^16^ 7s 6d 2 

30. How many times does a wheel, which is 7 ft 4 m, in circum- 
ference, torn round in going a distance of 3 miles? 


3f. How many week^ days, &c, are there in as many seconds as 
there are ounces in hfty tons 2 

32. Express in £j s d the sum of 1000 sovereigns, 1000 shilhngs, 
1000 pence, and 1000 farthmgs 

33 Reduce 6346 half-guineas to farthmgs 

34 Multiply 8 tons 14 cwts 2 qrs 14 lbs 12 02 s by 38. 

36 If ^9, 2« 9|c? IS divided equally among 47 people, what does 
each receive? 

36 Find, as shortly as you can, the value of 731 articles at 9s lljc? 

each. 

37 A leg of mutton, at 9d per lb , cost 6s 7^ , what did it weigh? 

38 What would be the cost of giving a penny bun and a halfpenny 

orange to each of a thousand school-children? 

39 Divide 16s. Q^d by Is Sjc? , and prove the result 

40. How many bottles, each holding 3 pmts, could be filled from a 
cask contammg 36 gallons? 


41, How many half-crowns would be a fair exchange for 1660 florms? 
412. What IS the value of the contents of a purse which contains a 
five-pound note, a cheque for £3, Ss 7d , 3 sovereigns, 3 half- 
sovereigns, a half-crown, a flonn, 3 shillings, 3 sixpences, a 
threepenny bit, 7 penny stamps, and 7 halfpenny stamps? 

43. Fmd the cost of 1183 slates at 4d each? 

44. If a man^s income is ^^685, and he saves ^274, 7s 6d , what ^ 

his average daily expenditure? 

46. Fmd the sum of money nearest to £7 which could be equally 

divided among 93 persons 

46 Take the sum of £25, 16s Ifd, £2, 17s ll^d, £9,58 3hd , and 
7s, 7\d from £52 

47. What sum of money would be spent in paymg ^6149, 17« lOd 

to each of 23 persons? 

48. A man received £4, Os. 6d as wages for 28 days how much 

did he earn per day? 
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4-9* Postcards are sold at 6 fur : how many can be bought for 
10a 6d? 

50. A draper bonght 240 ysfrds of cloth at 14g Bd. a yard, and sold 
it at 16«. 7d. a yard, bow much did he gain? 


61. Which is greater 17 iialf-cpowns or 21 florins? 

5S> A man left home having in his purse two ten-pound notes 
3 sovereigns, 2 half-sovereigns, 7 shillings, and 3 pence. He 
paid bills of £4, 3s. 5of, ^filo, 7a 6rf, £2, I7s 4d, and £l, 4g, 
and he bought a dozen halfpenny stamps. How much monejr 
did he bring back ? 

53. Find the cost of 2465 articles at €d. each 

64-. A man’s income is £550 a year* he spends on the average 
£1, 7s 3cL daily. What does he save annually? 

65. Divide one thousand five hundred and foriy-nme pounds nineteen 
shillings and fourpence farthing into thiity-one equal parts. 

56. From £1000, 3« 4id, take the sum of £17, 8« £25, 14a. 6|€f, 

and £12, 19a. 

67. Find, as shortly as you can, 311 times £39, 19a ll^d 

68. If £466 12a flcfc be divided equally among lOO persons, what 

does each receive! 

69. How many persons could each be paid 7a. 7c?. out of £294, 12a. 3o? ? 

60. Find the value of 70 articles ail alike, if 6 of them are worth 
£1, 19a 2c? 


61 How many hours are there in a leap-year? 

62 How many half-ounces are there m 6 tons 12 cwts. 1 qr. 17 Iba 

5 ozs 8 drams? 

63. Reduce 4972165 seconds to days, hrs. &c 

64. Add 176 cwts. 3 qrs 15 lbs , 48 cwts. 2 qrs. 11 Ihs.; 35 

cwtsL 3 qrs. 7 lbs.; 7 cwts. 2 qrs. 21 lbs., and 4 cwts. 1 qr 
23 lbs. 

66. Subtract 236 yds. 2 ft. 7 in. from 1 mila 
68. Multiply 2 dwts. 2 grs. by 101. 

67. Divide 526 tons 11 cwts. 1 qr 25 lbs. 3 ozs. by 197 

68. If 3 pennies weigh an ounce Avoirdupois, how many will balance 

a four-stone weight? 

69. The ages of the 9 boys in a class are 11 yrs. 3 mo , 12 yrs. 

3 mo., 9 yrs. 10 mo, 10 yrs, 12 yrs. 1 mo, 11 yrs. 7 mo, 
9 yrs. 7 mo , 13 yrs,, and 12 yrs. 6 mo Find -file average 
age. 

70 . If the length of a man’s step be 27§ inches, how many steps will 

he take in walking 4 miles? 
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71 How many ewts qrs &c , are there m 101920UO grains? 

72- How many half -minutes are there in 1 day 6 hrs 36 mm. 
30 secs “2 

73. Express 364713 feet m miles and yards 

74- Add 47a 3r 17p, 19a 1b 37p, 5a 2b 19p, 13a. 

1 B. 25 P , and 43 A. 3 B 22 P 

75. Subtract 2 gross 8 dozen and 10 from 4 gross 5 doz and 7 

76. Multiply 1 yd 1 ffe 1 in by 101 

77. If 20 railway wheels weigh 2 tons 15 cwts 1 qr 2 lbs , what 

IS the weight of one wheel? 

78. If 3 pennies weigh an ounce Avoirdupois, what would 240000 

pence weigh? 

79. The heights of 7 boys are 5ft 3in, 5ft 2m,4ft 10 m, 

4ft9im, hftljin, 5ft 5 in, 6 ft, what is the 
average height? 

80. How many medals, each weighing 1 oz. 8 dwts could be made 

from 100 ozs 16 dwts of metal? 


81- How many guineas are there m 9730 crowns? 

82. Add together 17 halfpence, 17 pence, 17 threepences, 17 six- 

pences, 17 shilhngs, 17 fionns, 17 half-crowns, 17 double- 
flonns, 17 crown% 17 half-sovereigns, and 17 sovereigns 

83. Multiply £43,7^ 17s by 91 

84. Multiply A29, 19« 10|<^ by 192, as shortly as you can 

85. Multiply 3f by hfty millions five thousand and six 

86. Find the profit on 841 sheep bought at £1, 19^ dd a head, and 

sold at Oe. 3<f a head 

87. Divide ;£387, 13« 9jt? by 60, usmg short divisions 

88. Divide ^76540583, 3» 6<f by 972 

89. How many persons could each be paid £17^ 178 9d. out of a fund 

which amounted to £554, 10« 3a ? 

90. If two oranges cost three-halfpence, how many can be bought 

for 5s 6d‘i 


91. Which is the greater, the number of farthings m ^3,549,596, 
14s 6|dL, or the number of two-shilling pieces m three hundred 
and forty millions, seven hundred and sixty-one thousand, two 
hundred and eighty-six pounds? 

952. What is left out of a ten -pound note after paying bills of 
£3, 11a. 7M, ^1, 3a lid, £1, 13a ^d, 17s dM, and 

£2, 7s 9d f 

98 Find the value of 10000 herrmgs when two aie worth 1^ 

94 Multiply £3, 5s. 11 jc? by 752. 
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96. Find, as shortly as you can, 999 times £5, 6s, 6cL 

96. Find the profit on 1479 Ibe, of tea bought at U lO^d per lb , 

and sold at 2s 2d per Id. 

97. Dmde £49396, 16« by 531. 

98 Fmd the sum of money which, when multiplied by 1000, amounts 
to £10542, 14« 2d, 

99. Among how many persona most £641, 14^ llJdL be divided 
that the share of each may be £2, 15a 6|dl ? 

OO, A sum of £12, 2s *7d was divided equally among a certain num- 
ber of persons, and the shares of three of them amounted to 
17a 9d How many persons were there? 


lOK Beduce 2 mL 6 fur. 4 yds. to feet 

102. How far do I travel third class at a penny a mile if I pay 

£2, 3a 7d for my ticket? 

103. How long would it take to count a billion at the rate of 100 per 

minute? 

104. How much coal wocdd supply 12 fires for 27 weeks, each fire 

consuming 1 cwt. 1 qr. 14 lbs. weekly? 

106. A pearaon’s annual moome la £555, Ida. 6d,; he saves £171 a 
year : what is his average daily exjpenditure? 

106. Find the cost of 3 tons 2 cwta 6 Ihe. of sngar at 2Jd'. per Ibu 

107. Hivide 42 mi 7 fur. 7 pa 2 yds, 8 in. by 19. 

108. Divide 5 ac. 3 ro. 24 po by 1 ro 19 po 

109. Divide £2 between George and John, so that George may have 

seven times as much as John 

no. If there are 34 lines on each side of a sheet of ruled foolscap 
paper, how many lines are there in a ream of such paper? 


111, Beduce 15 mi 3 fur 29 po 4^ yds. to mches. 

112. Multiply 1 mi. 1 fur. 1 po. 1 yd. 1 ft. 1 in. by 19. 

113- How much would 3 tons 18 crwtsL 1 qr of butter cost at 14dL 
per lb ? 

114. If it took a man, working 9 hours a day and countmg 120 a 
minute, 17 days to count a heap of pins, how many were there 
in the heap? 

116. Divide £337426, 5s 4d hy 832. 

116. If a man spends on the average 9s 7d daily and saves £25 

yearly, what is his income 

117. Find the cost of 3 gross of note-books at 8d per dozen. 

116. A field of IS aa 36 po is divided into allotments, each con- 
taining 1 rood 14 poles how many allotments are tiiere? 
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119. Divide £84y lbs 9d "between two persons so that one may have 

eight times as much as the other 

120 . If a silver tankard weighs 175 ozs Troy, what is its weight 

Avoirdupois? 

121 In 1956742 ozs , how many tons, cwts , &c ? 

122. Which IS greater 250000 farthings, or 2083 half-crowns? 

123. What IS the size of an estate which consists of 142 ac 2 ro of 

arable land, 113 ac 1 ro of pasture, 71 ac of wood, and 
89 ac. 1 ro of moor 

124. If a man with a salary of 25 guineas per quarter spends at the 

rate of 5« Zd per day, how much does he save in a year* 

126. Divide 69 mi 7 fur. 39 po 2 ft by 492 

126. A flock of 170 sheep were bought at £2, 18a 6d each, half of 

them were sold at j£2, 195 9d each, and the rest at £3, 2« Od 
each, what profit was made? 

127. How many times is 1 cub ft 117 cub m contained m 3 cub 

yds. 25 cub ft 1332 cub in ? 

128. Divide £4ky 48 4d between A and B, so that A may have 

£1 , 195 10c? more than B 

129. A sum of money was divided between three persons, A, B, and C, 

m such a manner that the shares of A and B together amounted 
to 135 , those of A and C to 145 , and those of B and C to I65 
How much had each* 

130. Three acres and a cow cost .£170 The land costs seven times as 

much as the ammaL Bmd the cost of the land per acre 


131. Show that there are as many halfpence m £3, II5 7c? as there 

are half-mches in 23 yds 2 ft 7 m 

132. Eeduce 3241985 mches to miles, furlongs, poles, &c 

13a Dmde the sum of £17, 35 2d, £12, 195 d^d, £21 , 175 lid, 
and £24, 125 10c? by 47 

’34. If a man’s income be £37, 155 per calendar month, and he spend 
at the rate of £1, 45 7^ per day, how much he save m 
a year? 

1I3&. Divide 13 tons 17 cwts. 3 qrs. 20 lbs into two parts, one of 
which sh all he doable of the other 

136 A green-grocer bought 420 oranges for £1, I5 , he sold half of 
them at 9c?, a dozen, and the rest at 7 for sixpence, what did 
he gain? 

137. How many allotments of 2 ro 4 po each can be made from 

a field of 7 ac. 3 ro 24 po. ? 

138. Divide £18, O5 2c?, between 11 men, giving one of them lOa 

more than ^eh of the others. 
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189. The total cost of a coat, Imt, and umbrella was The coat 

and bat alone would have cost £5, Is ; the hat and umbrella 
alone, ;tl, 16« Find tjje cost of each article. 

140. Divide £24^ 6s 6d, into two parts, one of winch shall contain 
as manj shillings as there are half-crowns in the other. 


141. Find in pounds the difference between one million eight hundred 
and three thousand eight hundred and forty farthings, and ont 
hundred and fifty thousand four hundred threepenny pieces. 

342. Reduce 11 ro 11 po. 11 sq. yda to square inches, and prove 
the result. 

143 Find, as shortly as you can, the value of 8632 articles at 
£2, 18a lljfl? each. 

144. How much a day is ^4651, 9« 4JC? a year? 

145. Divide 15 cwta. 1 qr 2 lbs. mto two parts, one of which shall 

be nine times as large as the other 

146. Two friends set out on a tour with £12, 16f 9^? between them, 

one had £1, 7s 5d more than the others what had each? 

147. A grocer buys 15 cwts. of nee for £24, iO» At what price 

per lb. must he sell it to gam £7? 

148 The circuit of a racing path is 137^ yards how many times 
round it will maJi:e 5 miles? 

149. A postman whose pay is 15» a week is fined 1^ 6d. whenever 
he 15 late, and at the end of 13 weeks he has received 
£8, 16« 6d. How often had he been late? 

160. Divide £10 among 16 men, 16 women, and 16 boys, giving 
each woman 2s less, and each boy bs less than each man. 


IBI. If a sheet of notepiaxier contains 54 square inches, how many 
sheets would cover an acre of ground? Also, what w-ould they 
weigh if 11 sheets weigh 1 ounce? 

162, If the Mint buys sufilcient silver to coin seventy-four million 
eight hundred and six^-seven thousand five hundred florins, 
but when h alf of the florins are finislied, coins the rest of the 
silver into half-crowns, how many of these will there be? 

363. Find, with as little labour as possible, the smallest yearly income 
which permits of an average daily expenditure of £1, 19a Sje? 

164. Wlrnt sum of money must be subscribed by each of ICO persons 

to raise a fund of £251, 2s, lid, 1 

165. Divide £82, 4a 6d, between A and B, so that A may have 

77 times as much as B 

166. Twelve chairs and a table cost £12, 7a 6c2, the chairs cost 

12a 6d each; flnd the cost of the tablet 
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167 The circumferences of the wheels of a bicycle are 6 ft 5 in an<J 

7 ft 4 in ; how many more turns does the small wheel make 
than the large one m runnmg -7 miles *2 

168 A grocer buys a cwt of sugar for £1^ 13s 4d and sells it for 

£2, 2s. &d , what does he gam per lb 

169. A bill of ^9, 8s was paid m equal shares by a number of 

persona, of ^^hom 14 together paid ^3, 11s how many 

persons were there altogether* 

180. Divide £9, Is Qd among 11 men, 22 women, and 33 boys, 
givmg each man three times as much as each woman, and each 
woman three times as much as each boy 


181. How many days are there m seven consecutive years, beginning 

with 1892? 

182. Heduce 1234 lbs Avoirdupois to ounces and grams Troy 

t63« Fmd, by mspection, the difference between £4Zy 10s and 
48,000 farthings 

184. What IS the weight of a mile of wire if 3 inches of it weigh an 
ounce Av ? 

186, February 23rd, 1892, was Tuesday, what day of the week was 
August 19th, 18911 

186 Divide ^16, 16s between 35 persons, giving to one of them 
twice as much as to each of the others 

167. If with every 6 lbs of black tea, which I buy at Is 8d per lb , 
I mix half a pound of green tea at 2s 9d per lb , what does 
the mixture cost me per lb ? 

168 If thirty-three telegraph posts, placed at equal distances, extend 
a mile, how far apart are they* 

169. Divide ^£33, 5s among 30 men, 30 women, and 30 hoys, givmg 

every two men as much as 3 women, and every two women as 
much as 3 boys. 

170. A sum of £28^ 5s Od was divided among 71 persons, some of 

whom received 8s 4d each, and the rest 7s 6d each How 
many received 8s 4c? ? 


171 How many days are there from January ISth, 1880 to July 7th, 
1893* 

172. How many times does the hammer of a dock, which strikes the 

hours only, hit the bell in a week* 

173. Write down, at sight, 241 times £3, Os 2c? 

174 February 19th, 1892 fell on a Friday; what day of the month 
was the second Wednesday in May that year* 
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176. Divide £46 between two persons, so that for every sovereign 
one has the other may have half-a-crown 

176. An innkeeper buys 10 gallons of spirit at 128 a gallon, 15 at 

48, 6d , and 18 at 5s 9d, How does he sell the mixture per 
gallon, if he gams £2, 2s Zd altogether ? 

177. If IJ inches of wire make a pm, how many yards of wire would 

be used in making 80 gross of pins? 

178. If Tt>e divided among 6 men, 12 women, and 17 boys, so 

that two men recei\ e as much as hve boys, and two women as 
much as three boys; bow much will each receive^ 

179. A sum of £24^ *7s lid, was divided among a number of men and 

boys, the boys each receivmg Zs Id and the men 10« ; how 
many men were there, the total number of persons bemg 73? 

»80. The Saturday Remew of Feb- 6, 1892, was numbered 1893 ; what 
was the number on a copy bearing the date Dec. 27, 18^ ? 


181. What is the cost of the Times daily newspaper for the year 1893 
at Zd, per copy? The year began on a Sunday 
1852 . Two pieces of cloth of the same length cost £11, 3^. 6d, and 
£14, 8«. OdL respectively, the price of the first was 6a 2^. per 
yard ; what was the price of me second per yard ? 

183. Find the cost of a steel hammer weighing 225 tons, at the rate 

of 7 lbs. for Is 

184. Divide £92, IBs among 19 men and 17 women, giving each 

woman £1 leas than each man. 

186 How many shillmgs, each weighmg 3 dwts 12 grs., could be 
made from 37 lbs of silver mixed with 3 lbs of alloy? 

186. A takes 1980 steps in walking a mile, and B takes 1920 steps. 

How much longer is B’s stride than A’s ^ 

187 . If a dealer bought eggs, to the value of £3, at 11 for a shilling 

and sold them at IZd. a dozen, how much would he gam or 
lose? 

188 . A person bought equal quantities of sugar at Z^d. per lb., tea 

at 3s. 9cf per lb , butter at Is. ll^cT per lb., and coffee at 
Is 4d per lb. The whole cost £1, 16s Zd How much of 
each did he buy? 

489. A wine merchant bottles off a 36-gallon cask of claret into an 
equal number of reputed quart bottles and half -bottles; how 
many dozen of each has he? 

too. January 9, 1892, fell on a Saturday; what day of the week was 
June 20, 1837^ 


(M27) B 
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tdl. What ^as paid for the JStasidard penny daily newspaper by a 
person who began to buy it on J anuary 1st, and ceased to do so 
after March 26th m the year x892 ? 

192. If 6 dozen table-spoons weigh 11 lbs 6 ozs 12 dwts and the 
same number of tea-spoons weigh 3 lbs 7 ozs 10 dwts , by 
how much does the weight of a table-spoon exceed that of a 
tea-spoon ? 

193 If 11 thalers, 6 florms, 3 guineas, and 5 dollars amount to 
£6f Os 7d , and a dollar is worth 4a Qd , what is the value ol 
a thaler? 

194. A wine-merchant bought a 36-gallon cask of brandy at 27« 6d 
per gallon, diluted it with water and then sold it at 30« per 
gallon, making a profit of £10, 10s How much water did he 
add? 

196. Two boys start for a quarter-mile race, one takes four strides of 

40 inches each while the other takes five of 33 inches , which 
wins and by how much *2 

196- The live stock on a farm consists of a certam number of horses 
worth 60 gumeas each, an equal number of pigs worth £2, 10^ 
each, three times as many cows worth ^18, lOa each, and 
fifteen times as many sheep worth £1, Ids each The whole 
value of the live stock is ^tlOSO, 15a How many are there ol 
each kind^ 

197. The Journcxl of Educodxon is published monthly, the issue ot 

February, 1892, was numbered 271 , when was Ko 186 pub- 
lished? 

198. A wine-merchant bottles off 42 gallons of beer mto an equal 

number of imperial quart, pint, and half -pint bottles, how 
many dozen of each has he? 

199. A man bought 374 eggs at 2 a penny, and some others at 3 

for twopence. He paid altogether £1, 9s 11c? for them 
How many eggs did he buy^ 

200 . On April 14, 1892, a man had lived 14610 days , find the date 
of his birth 
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VIL FACTORS, MUI.TIPI.es, PRIMES. 

Without actually dividing, fin^ by which of the numbers 2, 5, 10: 
4. 25, 3, 9, each of the following uumbers is exactly divisible. — 


1. 2016. 

1 6. 31452 

If. 66312. 

16. 17265 

2. 6750. 

7. 17348. 

12. 24680 

17. 321000, 

3. 5638. 

8. 20520. 

la 13579. 

18. 444444. 

4. 5625. 

9. 73818. 

j 14. 71799. 

19. 853050. 

a 7109. 

lO. 19875. 

i 16. 138600. 

20. 71405X. 


Which of the following numbers is a multiple of 11 1 — 

21. 389&i035 and 76057183. 22. 413780495 and 709082649 


Fmd, without actually dividing, the remainder of — 

23. 73578 4, 597361 -f 25, 84127 -j- 3 and 267488 -5- 9 

24. 30857-^4, 8978377 -f 25, 76426 -i- 3 and 789635 -i- 9. 

Find, by inspection, the nnme factors of — 

25. 12. 3a 51. I 41. 2a 49. 99. 

26. 18. 34. 67. 42. 38. 50. lia 

27. 20. 36. 6a 4a «X 51. 12L 

2a 24. Sa 65. 44. 45. 52. 125. 

2a 27. 37. 70. 46. 52. 63 130. 

30. 34 3a 88 46. 69. 54. 104. 

31. 39. 39 90. 47 81. 66. lOa 

32. 42. 40. 100 48 91. 66. 144. 

Besolve mto prime factors — 

67. 112. 67. 369. [ 77. 1728. [ 87. 56430 

68. 120. 68 44& 78 2240. 88. 21970 

69. 111. 69. 441. 79. 4840. 89. 130ia 

60. 12a 70. 567. 80. 189a 90. 14641 

61. 136 71. 693. 81. 1893. 91. 111111. 

32. 148. 72. 882 82. 5760 92. 2197a 

63. 161. 73 999. 83. 3024 93. 14847 

64. 171. 74. 1000 . 84. 6435 94. 87387a 

66. 252 76. 1331. 85. 2871 95. 12345a 

66. 255 76. 1760. 1 86. 7777. 98. 999999. 

97. How many primes are there between 1 and 100 1 

98. How many primes are there between 100 said 200 * 

89. Is 10D9 a prime number? lOO. Is 1513 a pnme numbert 
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VIII. GREATEST CC)MMON FACTOR* 


Find, 5y vnsp&stwn, the g o f of — 

II. 80 and 100. 


21 34 and 43 


12. 45 and 30. 
13 41 and 82 


1. 35 and 42 

2. 70 and 90 

3. 25 and 85 

4 . 50 and 75 

6. 12 and 16. 

6. 16 and 24 

7. 24 and 32 

8. 36 and 48 

9. 34 and 51 

10. 39 and 65. 

find the o o f. of — 

31. 315 and 385 

32. 255 and 935 

33. 428 and 824 

34. 432 and 324. 

36. 432 and 3888 
36 1056 and 576 

37. 837 and 999 

38. 849 and 1132. 

39. 847 and 1001 

40 . 677 and 8801. 


14. 23 and 69. 

16 38 and 57 

16. 28 and 42 

17. 99 and 66 
18 66 and 88 

19. 56 and 96 

20. 600 and 800 

41 949 and 1387 

42. 1081 and 1311 

43. 1008 and 1036 
44 2240 and 5760 
46 1760 and 4840 

46 1547 and 6712 

47 3465 and 4666 

48. 1869 and 3471 

49. 2187 and 8019 
60. 7623 and 8316 


22 51 and 15 

23 69 and 96 
24. 62 and 93 

26. 101 and 202 
26 102 and 201 

27. 777 and 999 
28 606 and 808 

29. 1313 and 1919 

30. 2346 and 3162 


61 6763 and 6198 

62 6741 and 2289 

63 4611 and 6307 

64 4883 and 7633 
66 6468 and 2009 
66 7701 and 9231 
67. 8401 and 8374 

68 9805 and 8374 

69 15933 and 10011 
60 28101 and 92017 


61. 185625 and 38115 
63. 87318 and 206910 

66. 6545253 and 12151659 

67. 86, 215 and 387 
69. 196, 308 and 420 
7L 252, 264 and 444 

73. 6003, 3619 and 145107 

76. 681, 83083 and 146993 

77. 108, 288, 360 and 924 
79 384, 1280, 762 and 362 


62 929181 and 1012891 
64 437248 and 489159 
66 214258289 and 262833917. 

68 126, 198 and 270 
70 85, 153 and 695 
72 1221, 2109 and 6402 
74 8487, 39123 and 46782 
76 84411, 98649 and 102717 
78 102, 187, 357 and 680 
80 713, 1219, 1817 and 2001 


* Often called Gxeatest Oommon Maaum (Or C W). 
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IX. LEAST COMMON MULTIPLE. 


Find, by impection, the l.c i? of — 


1 . 

4 

and 

6. 

7. 

20 

and 

30 ^ 

!3 

3 , 

4 and 5. 

2. 

8 

and 

12. 

8 . 

15 

and 

20 

14. 

4, 

5 and 6 

3. 

10 

and 

15 

9 

20 

and 

25 

15 

4, 

5 and 8 

4. 

9 

and 

18 

(0. 

22 

and 

33 

16. 

3, 

6 and 9 

6 

8 

and 

16. 

I!. 

% 

4 and 6 

17, 

", 

21 and 42 

6. 

12 

and 

36 

12. 

% 

4 and 8. 

18. 

4, 

6 and 8. 


Find the l.c m. of- 

- 







19. 

35 

and 

77 

27. 

38 

and 

57 

35. 

18, 

45 and 68. 

20. 

55 

and 

88 

28. 

74 

and 

111 

36 

22, 

33 and 55 

21. 

15 

and 

35 

29. 

85 

and 

119 

37. 

32, 

6 and 27 

22. 

63 

and 

99 

30. 

23 

and 

29 

38. 

42, 

63 and 105 

23. 

84 

and 

96 

31. 

17 

and 

7L 

39. 

15, 

27 and 39 

24. 

49 

and 

84 

32. 

13 

and 

91 

40. 

16, 

21, and 85 

26. 

26 

and 

65 

33. 

112 and 

120. 

41. 

14, 

16 and 112 

26. 

34 

and 

61. 

84. 

112 and 

12a 

42. 

16, 

17 and 18. 


43. 6, 8, 16 and 21. 

45. 4, 10, 18 and 24. 

47. 6, 8, 9, 10 and 12. 

49. 63, 12, 84 and 14. 

61 12, 16, 18, 24 and 36 
63. 14, 28, 40 and 48 
65. 7, 11, 21, 33 and 42 
67. 42, 64, 70 and 112 
69. 65, 91 and 104 
61 6, 8, 10, 12, 14 and 16 
63, 7, 14, 28, 49, 140 and 210. 
65 6, 10, 12, 16, 20, 24, 26. 
67. 30, 32, 36, 42, 44 and 50. 
69. 121, 132, 143, 16^ 165. 

71. 885 and 5900 
73. 1728 and 1760. 

76. 29181 and 16851 

77. 323, 493 and 551. 

79. 690, 7J13, 736 and 759. 


44. 1(^ 15, 20 and 25. 

46. 15, 20, 33 and 110 
48. 3, 6, 9, 12 and 16. 

60. 18, 28, 30 and 42. 

52 10, 12, 14, 36 and 42. 

64. 12, 16, 21 and 70. 

56. 36, 60, 96 and 108 
58. 18, 24, 30 and 56. 

60. 121, 143 and 169 

62. 6, 8, 10, 12, 16 and 20. 

64. 300^ 400, 500, 600 and 800. 
e& 12, 16, 20, 24, 28, 32, 36. 
68. 63, 84, 105, 126 and 252. 
70. 34, 51, 68, 85, 102, 119. 

72 1763 and a)21. 

74. 973 and 12649 
76. 187, 781 and 497. 

78. 1078, 1617 and 1386 

80. 2733, 4555, 6377 and 10021. 
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X mSCJELLANEOUS EXERCISES 


X. MISCELLANEOUS EXERCISES. 

I. Express 31416 as the product 6£ its prune factois 
Z Show that 811 is a prime number 

3 Find, dy %mpeci>ioriy the q c m of 59 and 5959 

4 Find the least number of which both 168 and 560 are factors. 

6 What number is the same multiple of 13 that 6679 is of 17 ? 

6 Separate 132288 mto its elemental y factors 

7 Prove that 449 is a prime number 

8 Fmd, the Q G M of 707 and 1212 

9 Find the greatest number which divides 33495 and 106260 
30. Prove 16327 to be the same multiple of 29 that 113163 is of 201 

II. Fmd the sum of all the prime numbers between 75 and 115 

12. Fmd the g c m of 104, 286 and 663 

13. Fmd the n c m of 77, 707 and 7007 

14. Show that there are six numbers, besides unity and the numbei 

itself, by which 455 is exactly divisible 
t5. What is the smallest sum of money which must be subtracted 
from ^102, 10*. in order that the remamder may exactly 
contam £\y 13* 7c? 

16. Fmd the sum of all the prime numbei s between 300 and 400 

17. Fmd the g c m of 798, 5016 and 8664 

18 Fmd the no M of 200, 600, 800, 1100 and 1700 

19. Fmd a common multiple of 15, 26 and 36, which is less than 
2(X)0 and greater than 1600 

20. Find the least sum of money which added to ^£243, 6* 7|c? 
makes the result exactly divisible by 431. 

21. Express 693693 as the contmued product of its prime factors 
2Z Prove that 115991 and 118009 are prune to each other. 

23 Fmd the largest divisor of 201, 601, 801, 1101 and 1701 
24, Fmd the least number which exactly contains both 451 and 633 

25 Fmd, without division, the remamder of 432561 ~ 9 

26 Besolve 114660 mto its prune factors. 

27 Write down at sight the got of 11x17x23, 13 X 19 X 1*7 

and 17 X 11 X 19 

28, Fmd the smallest number which is exactly divisible by all the 
numbers between 1 and 13. 
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29. Find the largest numhei is exactly contained in each of 

the numbers 79S, 5016 and 8045 

30. Find, without dividing, the' remainder of 73894251 4 

31. Fmd the complete remainder when 32647631 is divided by the 

prime factors of 1156 

32. Is 70608050304 a multiple of 11 ? 

33 How many times does the nc ar. of 42, 56, 84 and 98 contain 

their G c H. ? 

34 Find the of Is 2d, Is 4dy Is 6d and la Bd 

35 Find the number nearest to 76478 which is divisible by 103. 

36 Prove that 425 and 1062 are prime to each other 
37. Is 9 a factor of 476583207 2 

38 Fmd the difference between the gcm and lcm of 111, 185 
and 259 

39. Find the nair of 2 tons 1 cwt, 2 qrs. and 7 tons 6 cwts 1 qr. 

40. What is the least number which must be added to a million that 

result may be exactly divisible by 366 ? 

41. Find the multiple of 37 which is nearest to 1500. 

42. Fmd the gck. of 2 days 23 hours 40 mins, and 3 days 

10 hours 25 mins 

43 Find the smallest number which when divided by 2, 3, 4, 5, 6, 
8, 9, 10, 11, or 12, gives remamder 1 in each case 

44, Fmd, shortly, the sum of 567 X 36 and 567 X 64. 

45, The GCM of 493 and another number is 17; their lcm is 

18241 , find the other number 

46- Fmd the least number of three digits which exactly contains 41. 

47. Find the gcm of 5 cwts. 3 qrs, 24 lbs. 7 oza and 4 cwts. 

1 qr. 18 lbs. 1 oz 

48. Fmd the least number which can be divided by 9, 12, 15, or 20, 
^ with remainder 7 in each case. 

49. Fmd, shortly, the difference between 90424-^-73 and 83061 -“73. 

50. The G.ar of two numbers, each of four digits is 431, their nc 

IS 15086. Find the numbers. 

61 Find the number nearest to 1000 which exactly contains 37. 

62. Find the sum of all multiples of 8 greater than 300 and lees 

than 400. 

63. Fmd the greatest number which divides 3243 with remaindeir 

3^ aiid 4255 with remainder 7. 
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X MISCELLANEOUS EXERCISES 


64. Three bells toll at intervals of 7, 12 and 15 seconds lespectively 
If they all begin to toll together, after how many minutes will 
they again toil together ^ 

66 Show that 108900 is a perfect square 


66 Find the greatest number of three figures which is divisible by 
41 without remainder 

57- Find the sum of all the multiples of 9 which are greater than 
150 and less than 200 

58. What number divides 10224 with remainder 621, and 11886 
with remainder 537 

69. If a franc is worth 9^ and a rupee 1^ 2 ^ , what is the smallest 
number of francs which contains an exact number of rupees? 

60 Fmd the greatest number of grams which is exactly contained in 
both a pound Troy and a pound Avoirdupois 


61. Find the smallest number of five digits which is a multiple of 473 

62. Fmd the greatest length which exactly measures either 106 yds. 

1 ft, or 135 yds 2 ft 

63 Fmd the least number which when divided by 77 gives remamder 
76, when divided by 88 gives remainder 87, and when divided 
by 99 gives remamder 98 

64. Fmd two numbers which have a o m 91, and l c M 1911 

66. The product of two numbers, one of which is double the other, is 
3528 , find them 

66. Find the greatest and least numbers each of six digits which are 

exactly divisible by 789 

67. Fmd the shortest space of time which exactly contams either 

1 day 12 hra 17 mm , or 1 day 17 hrs 28 min 

68 What IS the least number which when divided by 26, 65, 91, or 

143 leaves remainder 1 m each case? 

69 The o c 1C. of two numbers is 137, the sum of the two numbers 

IS 959, find them. How many correct answers are there ^ 

70. By what must 40768 be multiplied to form a perfect square ^2 

7t, The numbers 390507 and 391337 are not prime to each other, 
find, without division, their qot 

72. Fmd all the common factors of 37037 and 23023 

73. Two heaps of the same kind of shot weigh 180 tons 4 cwts, 

2 qrs , and 124 tons 8 cwts. 2 qrs , respectively what is the 
greatest possible weight of each shot^ 

74 The product of two numbers is 76614; their gcp is 113, find 
their L.C M. 

76. The product of three consecutive numbers is 10626 , find them. 
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XI. FRACTIONS. 

Notation. 

Kead, or write m words — 

3- tVi }?; Mi itSstt; 18; t4u» f8; A; SU* 

Write m figures — 

6 One-tenth, One-twelfth; Seven-twentieths; Thirteen-sixteenths. 
6 Five-ninths; Twelve-nineteenths, Twenty-three hundredths. 

7- Two-fifths; Seventy-three seven-hundredths , Three thousandths. 
8. Three-sevenths ; Nineteen ninety- ninths ; Eight eighty-onelha. 

Bead oflF (or write down) at sight the number of — 

9 shiUingsin i; J; of a sovereign. 

10. pence in of a shilhng. 

11. ounces in i; of a pound Avoirdupois. 

12. lbs. in I ; ^ ^ ^ ; of a quarter. 

13. shillmgs m 

14. pence in ii; A; a shilling 

16. ounces in tt; » 15 Av. 

16- lbs. in ff; of a quarter. 

17 hours m J; i, J; fg; of a day. 

18. minutesin 8; 4, 1, 1, 4; is» of an hour 

19. hours in 54, 4f, of a day 

20. mmutesm 48 » 48; 88 > 84> of an hour. 

Find the value of — 

21, Half of 68; One-third of 93; Two-fifths of 365. 

22. One-fifth of 80; One-seventh of 343; Five^levenths of 187. 
23- Three-fourths of a ton; Two-thirds of A34; Oae-tenthof 2a 6cZ. 
24 Three-quarters of an hour; Nine-tenths of ^630; One-fifth of 7s 6ot 
26 

26. -^4» ^48; 

27. fa; f a ; ^ ; JJt; 

28 f min., ^ day, ^ ton; hour; ^ yard; sq ft. 

29- ^48; 44 hour, iJ ton, f foot; ^ of an acre. 

30. ^48; 48^; f of a year; ^ cwt.; ^ mile; ^ of a gallon. 
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XIL FRACTIONS. 

Ialproper Eraotions a^d Mixed Numbers 

Head, or write m words — 

i. 51, 9*, 12^, 16/^ 2 1*, lOf, 28^^. 

Write m figures — 

3 Two and three-fifths , Seven and one-third 
4. Eight and seven- tenths , One and one-tw'elfth 
6 Eleven and three -fourths. Seventeen and a quarter 

6. Twenty and three-twentieths , Nine and eight-ninths 

Turn, mentally, mto integers — 

7. V. ¥> W> ¥; H 8. W. ¥, ii 

Turn, mentally, into mixed numbers — 

9 5; I; i, ¥ 'o. §,!,«, ¥, ¥ 

H. Vj ¥; ¥• 12. ¥, if. W 

Turn, mentally, mto improper fractions — 

13 H, 2J, 3i, 61 14 IJ, 3f, 4f, 5J, 2* 

15 4i, 5J, 3f, Hi, lOf 16 7i. 4f , 1^. 21^, 9f 


Express as improper fractions — 


»7. SJf I 

25 9* 

CO 

CO 

^^5 

2}- 

41 100| 

>8 SA 

23. 15^ 

34 21* 

42 

19 

27. 12ii 

35 2fJ 

43 97* 

20 31J 

28 4* 

36 275 

44 27* 

21. 4|9 

20 5^ 

37 llff 

46. 63^ 

22 4* 

30 lli¥ 

38 36* 

46. 505§i 

23. 12^ 

31 13t| 

39 12f^ 

47. 6#ftV 

24 2^ 

32 7A 

40. 30i5 

48 6|J§f 

Express as mixed numbers — 



49. ifl^a 

57. W 

66. W 

73. 

50 

68. 

66. ^ 

74 4fp. 

SI iiyLft 

59 

67. 

76 

62 

60. ^ 

68 ¥¥ 

76 4^^ 

63 

81 ^ 

69. fH 

77 

64. t-p; 

62 ^ 

70 fge 

' 78 W 

66 

63 W- 

71 fiJ 

79 AflF 

66. 

64 iffE. 

72. |§f 

80. 
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XIIL FRACTIONS- 

Redaction, 

Ruluce, mentally — 

I. Twu tkiids tu HUiUa* 11- Six eig?Uks to fourUu, 

2 iJu*i fourth to ticelrtk^ 12. Twelve tweTdi^kt to fifths, 

3 Seven tmths to fiftieths. 13, Four iwstUy fourths to sixths 

Three seienths to sucty-thvrds, 14.. Six thirtieths to terUhs, 

5. Seven eighths to fortieths 15. Twelve sixtieths to fifteenths, 

6. 4 elevenths tt> fifty fifths, 16. 9 twenty-oneths to sevenths, 

7. 3 fifths to fifty fifths, 17. 15 tiventyfifths to fifths, 

8. 5 sixths to thirtieths, J8. 8 twentieths to fifths, 

9. 13 fourteenths to severUietfiS (9. 18 thirtieths to tenths 

10 23 twentieths to sixtieths, 20. 25 fortieths to eighths. 

Supply the proper figures in place of the asterisks in — 

21. 1 = 1. 31. i 41. ft 61. 

22. i=f5. 32.A=¥- 42. 62. fi=f. 

2a |=* 33. *=s. 4a 51=1- 6a if = f. 

24. §=fi 34. = ^ 44. ii=i. 64. fj 

26. * = *■ 35. f =5i. 46. « =-5 56. « =*%. 

26. = A 38 46. 66. #|=ft. 

27 f, = s*5 37 47 67. M =ft. 

28. 38. H=^ 48 A*5 = -: 68 ?i ==ifs. 

29. = 39 49 s!=i 69.^==! 

30. f 1 40. Tftf=¥- 1 60. =|. 60. ^ = 

Express — 

61. with denominator 65. 71. ^ with denominator 8. 

62. ,, ,, 66 7a „„ 4. 

Ss ,, „ 84 73. ^ » jj 3. 

64. ^ „ „ 119 74. ff „ » 12. 

65. ft „ „ 156 76. ftV » » 26. 

86 14 „ „ 169 76. m „ r 24 

67. ^ with numerator 40 77. 4§ with numerator 9. 

68. ft „ „ 108 78. 4§ „ „ e. 

69. ft „ „ 100 79. ^ „ „ 7. 

70. 42 - „ „ 169. 1 80. eg „ „ a 
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EXERCISES XIV 


XIV. FRACTIONS. 

REDtrOTTON TO LOVTSST TERMS. 
Reduce to lowest terras — 


I. A- 

e H 

9- A 

J3 ^ 

»7 if. 

21. If 
25. if 
29 if. 
33. fife. 
37 f|. 

41. ^ 
45. f| 
49 . im- 
53 ifi 

57 m 

61 m 

65. Hi 
69. iH- 
73. m 
77. fiffe 

81 

85- tiff 
89 Hli 
9a mi 
97 Hiff 


2 . *. 

6. if 
•O. ^ 

«4 14 
>8. H 
22 if 
26. if. 
30. if 
34. 

38 T%. 
42 M 
46. if 
50 iHf 
64 iii 
58. m 
62. Hi 
66. Hi 
70. iff 
74 ii4 
78. mr 
82. 

86 ifff 
90. Mli 
94. ifii 
98. ffHi 


3. ^ 

7. H 
•I. if 
•5. M 
«9 if 
23 If 
27 14 
31 U 
36. iff 
39 fi 
43 ff 
47 fi 

61 m 

66 ifff 
69 iH? 
63 iff 
67. Iff 

71. m 
76 m 
79 5m 
83 Ifff 
87 iiif 

91. ilif 
96. 

99. ifiiff 


4. if. 

8. M 

12. ii 
•6 if 
20 ii 
24 ii 
28. if 
32 if 
36 

40. If 
44. ^ 
48 fi 

52 Ifff 
66. iffg 
60. ffff 

64 iii 

68 m 

72. m 

76 3^ 
80. ^ 
84. ifff 
88 . illi 
92. %m 
96 

100 . am 


104. ^ 
108 ffi 
112 ifp 

116. W 
120 . 


Xixpress as 
lOI. ^ 

106. 

109. iffa 
113. iH 
117. ^ 


uxed numbers 

102 . 

106 

no hF- 
»4. iifi- 
118. W- 


simplest form — 

103 

107. Hi 
111. if+tt 
116. 

"9 ma- 
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XV. FRACTIONS. 

Reduction to Least Oommon Denominatoe 

Seduce to their least common denominator — 

1. I and i 9. ^ and 17. JJ. 

2. and lO. ^ and ^ 18. JJ. 

8. and *1- ^ and JJ. 19. fg, 

4. H «i<* M- '2. I? and 20. *, i* 

6. and J^. 13. | and j% 21. |J, 

e. A and « 14. i, # and f. 22. Ji, JJ. 4i 

7. if and ff 15. f, and 23. 

8- fS and fj 16. f, f and f. I 24. 

Seduce to their least common denominator — 

25. i, f, i, i and f. Sa f , * and 

27. *, *, A and *. 28. ff, fg, if and tf- 

29. A> if and ff. 30. -ft, if and ff 

3«. ifi and Mf 32. iff and fff. 

33. tSs, -/f and 34. |(V> xfr rfir- 

36. and 38. iffi, Tffr xffff- 

Which IB greater — 

37. # or f ? 41. gf or fg? 

38. A or fgl 42. ff or 

39. f or i or ^1 

<«>. if or 44. f or fj-? 

Arrange in aiKanchnff order of magnitude — 

49. f, i, A and ff. 50. f, A, f} and if. 

.61. if, if and if 62. A, *, f# and #f. 

63. A, ^ 64. A, ft xf*- 

Arrange in detoendxng order of magnitude — 

66. If, ff and ff. 66. *, A, ff and ff 

67 f, if, if and ff- 68. if, ff, ff and 

69 Compare ff, ff, ff 60. Compare A» l¥t> iWr 


; 46. At or AV^ 
j 46 if or if ? 

47. ff or ff? 

! 48. AV or At’ 
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EXERCISES XVI. 


XVI. ADDITION OF FRACTIONS, 


Bead off, or write down, the sum of — 


1 3 eL&vmths and 5 elevenths 
3. 7 thvrtieths and 16 thvitveths 

® A A* 

7- iftj A and JJ. 

9 xfej 


2. 6 twelfths and 6 twelfths 
4 19 mnetveths and 13 mnettetkg. 
6 ifr and ^ 

8* A and JjJ 

iO ^ and 2 ^. 


Fmd, mentally, i 
II i and J, 

12. ^ and ^ 

13 % and J 

14 J and 

Add together — 
23. f and 
24 ^ and ^ 

26. f and 

26. f and f 

27. and 

28. H and if 


sum of — 

16 ^ and 
16 § and 
17. J and ^ 
18 f and 

29. i and ^ 

30 f and jlj- 

31 f and ^ 

32 ^ and ^ 

33 f and 

34 I and §§■ 


19. J, i and ^ 

20. i, J and 

21. i and 

22. i, i and * 

36. i, ^ and 

36. f, i and ^ 

37. i, and 

A> A ti 

39 t, and |t 
4-0 iJ and ^ 


Bind, in simplest form, the value of — 


41. l+A+i 
43 * + * + 

46 i + i + i + i 
47 . * + ^ + ^ 

43 | + J + i + i + ^ 
61. i + ^f + il + ijTr 
63 t + f + S + A + « 
65. A+if + iS 
67. H+A + l 
68 A + ^ + H- 


42 i + i + % 

44 . f + ^ + 

46. 4 + 1 + A + 

48. ^ + tSt? + T D% g + loBoff 
50. 4+4+4 + ^ 

62 4+f + l + A + f 

64 i + l + i + ^ + ^ + f 

66 if +'(*4 + 44+2^+ A- 
68 ,!v + A + i^4 
60 ^ + 44 + 


ei. 2j+3i+4t. 

63. 174+12if + 94 
65. .ft + f + * + 3if. 
67. 1204 + 7911 + 12*. 
eo. 90* + 90* + 90* 


62 If + If + If 
64 2f + 13f + 4* 

66 2f + 6i+* + l* 

68 7864 + 811 + 1334 
70. 174+12f + *iB + 994- 
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Tl. 5* + l + i% + 2A. 

73. li + 2| + 3j^ + 4/j 

75. 133fe+14^r 

77. 3i + 4f + 2i + ^. 

73. li + 2,%+* + j^ + JJ 

81. SOOjJjy + + -iOOjJjr. 

83. 4e23lYfff4-2063fi 

86 + ^ + J + 3]^. 

87. ? + f + ¥f + 4i. 

39. :^+^+5|+2061JJ+7^- 
8*” if? + rlir + %fe 
93. l.nW + 2A + 35fy 

96. 17JJ + 18if. 

97. 3|» + 7ii|. 

99. 426913^ 4- 79676^|fT. 


72. 3A+17i^+£H + I6| 

74. 6j + 5i + 4| + 3rt + 23V 
78. 1^ + 2^ + 3,*^. 

78. 3f + 3A + 2* + 2AH-^ 
80. 7A + 12l^ + '^ + A+3,% 
82. 404* + 25 V 4 - 1002 ;ft 
84. 35i + 762§4-8456|. 

86 . f4-6f + ¥ + *• 

88 . x^ + f + iJ + 4^. 

90. §^4-f§+7 + 5f5+3J,- 
92. + 

94. ls«A + ljA&+l 2 yk + lTVff- 

96. 10 t,%3j + 202 ^. 

98. nMf?4-l7^. 

lOO, 7 jAs + Syaft* + 9nfei- 


XVII. SUBTRACTION OF FRACTIONS. 


Find, mentally, 

1 A and ,3i 

2 and VV 

3. and ^ 

4. JJ- and ff. 

6. J and j-. 

6. and ^ 

7. f and ^ 

Find, mentally, 

22 . 

23. S — f. 

24. 7-1 
26. n-ft. 

26. 15 

27 12 — 

28. 17 -J| 


difference between — 

8 . and 3 % 

9. f and 

10 . f and 

11. ^ and f. 

12 . U and 

13. if and fj. 

14. ff and f, 

value of — 

29. 8 — 3f. 

30 7 — If 

31. 12 — 6f 

32. 14 — 12| 

33. 17 — 7fr- 

34. 19 — 1^. 

36. 23 — 74f. 


16. and 

16. §§ and ^ 

17. 13f and 7. 

18. 12f and 9 

19. 7f and 2f 

20. 11^ and 3^. 

21. 2f and f. 


36. 41—32^. 

37. 12J— 7i. 

38. 8f — If. 

39. 7f — 2 
40 12f| — 7. 

41. 5i — 2|. 
42 7|— 3i. 
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BXEEOISES XVII. 


Fiad the difference between — 


43. ^ and if 

44. and Jf 

46. 8 ^ and 12 ^ 
48. and 17^ 


47. ^ and.JI 

48. and if 

49. ^ and ^ 
60. ^ and ii 


Find, in simplest fonn, the value of — 


66. Si-lf 
68. 7|-2f 

67. 12| — Sf 

68. 14f — 5f 

69. 20i — 6§ 

60. 23i— lOf 

61 8f-4A 

62 31f — 22f 

63. 75^-^ 

64. 33ii-29e 

66. llfi-ViS 

66. 16*-11,V 


67. lOOjf^ — 4,% 

68. 472^5,7-11 

69 34^ — 33^ 

70 135§,r~12^ 

71 19Ji-14i| 

72 120* - 95 ^ 

73 63*-34ff 

74 17f*-15Jf 
76 mif-7|f 

76 19i#5-iJ 

77 15*-e 

78 17*7- — 


61. 215 and 21*. 

62. 67* and 67* 

63. 79f and 76f. 

64. 1105 and 109* 

79 

80 678* — -iffi. 

81 
82. 

83 112Tf*-*^* 
84. 8569*^-** 

86 9876 — ffif. 

86. 12346 -ilfii. 

87. 5*7 s/si* 

88. fti-m 

OQ I QO l B8B 

1585 2296 

90. *W« — liSSs 


Simplify — 

91. if-il + i§ 

93. * — * — -ife 

85. life + A-ie- 
87. — -fe + f — * 

98. i-i + i-i + ff. 

101. 3i-l5 + 4*-2Jf 

103. 2i+l| + 2*-3*+l*. 

106. lf + 3i-6f + 2i-l*. 

107. 3i-4i + 5i-6i + 7i 
109. 3i-4f + 5*-6* + 3i 

m. 20-i-f-i-f. 

"3. 

116 li-25-3|-4* + lli. 
117. 34i+22i-165-14f-12ii. 
119. + 


82. + 

94. 2*-l*+lif 

96. + 

98. i— *+i — fi 

100. 1-* + *-*-.^ 

102 3if + 6*-2*-4* 

104 i + 2i+13* + *-4f|. 
106. 2i + lf-4j-f + 2* 

108 12* -13* +26* -24* 
1,0 7i-8i-9ii + 10*+l* 
,12 lO-f-f-*-*. 

'14 

116 2f-3*-4*-7*+15* 
118 4i— 6*— 6*~73*+18*5 

120 . + 
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Mdltipijcation and Division by an Intbgbb. 


XVIII. FRACTIONS. 


write down, m lowest terms — 


n, 1x2. 
la A X 2. 
ta. * X 2 

14. ft X 2, 

15. ft X a 

16. ft X 3. 

17. X 4 

18. ^X6 

19. ft X 7 
20. ft X& 


21 . ft-i- 2 . 

22. ft-^2 

28 . if 2 

j 24 «-r 2 
I 26 il-T-S 

; 

27 

28 |f-r 4 

29 

SO. if-r7. 


31- A-^2 
Sa ft-i-2. 
38. ft^2 
34. ii-ra 

36. ft-^4. 

86. ff-j-a 

37. ft-r8 

38. il-^4. 

39. JJ-ra 

40. i}-^7. 


Bead off, or 
1. f X 2 

a ft x& 

3. ft X a 

4. ft X 2. 

6 ft X4. 

8. ft X3 

7. ft X 7. 

8. ft X4. 

9. if X 8. 
lO. ft|rX7. 

Nnltiply — 
41. ft b7 14. 
4a ft hr 26. 

43. ft by 48. 

44. ii by 64 
45 If by Sa 
43. by 36 

47. ft by 21 

48. if by 40 

Divide — 

66. if by 12. 
BA f l^y 27. 

67. a by 35. 
08. H by 4a 
89. if by 3. 
70 ii by 6. 
71. If by 77. 
7a If by ea 


40. if ^7 34 
50. by 60. 
61. ef by a 
5a 7f by 3. 
6a 4ft by 9 
64. 3ft by 10 
65 8i by 11 
68 7i by 16 


73. a by la 

74. if by 25. 
76. If by 9 

76. 3f by la 

77. 6f by 18. 

78. 7J by Sa 

79. 6| by 34. 

80. ISf by 8. 


67. Sfi by 46. 
6a 1(^ by 2a 
69. 12i} by la 
60. 14ft by 49. 
6I- m l>y 365. 
6a Iff by 219. 
ea 58|i by 390 
64. 79^ by 168 


81. lOf by 25. 
aa 7ft by 24. 

aa eft iqr 4a 

84 SJ by 61. 

86. 240i ^7 309. 
88. 91i by 292. 

87. 461i ^7 332 

88. 488i ^7 32a 


89. Simpli^ 1347 j X 12 90. Simplify 1347f la 
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BXEKCISBS XIX 


XIX. MULTIPLICATION OF FRACTIONS. 


Find the value of — 


1. f of J 

2. f of ^ 

3. A of ^ 

4 . M of M 

e. A of if 

Multiply — 

21 iibyll 

22 If f>y If • 

23 If by If. 
24v li by ff . 
25 i^byff 


6. if of f 
T. f of I 
8. * of if 
9 ft of 3 
10. of u 


26 

27. ff by M 

28 MbjM 

29 if by ft 

30 If by ft 


11. f of 3f. 

12. U of If 
13 I of Iglj 

14. if Of 8i 

15. H Of 10| 

31. If by If 

32. 2| by 2i 

33. 10|by2if 
34 ISAbylfr 
36. 4^ by 3* 


•6 If of IJ 

17 If of ej. 

18 f of 60i 

•9 fffofSA 

20 i^ofl 9 ^ 

36 15f by 3| 

37 3tby3| 
38. 7i by 7i 
39 6i|by6ft 
40. eifbylff. 


Simplify — 

41 266f X If X 10 
43 12^x7fXi. 

46 ffXffXff 
47. X fat X ^ 

49. is of Ilf of fi 
51 I of 7f X f of Ilf 
63. 3| X 3| X A X it 

66. 5f XSi^EXf X5| 

67 2iiof IffX^Xl* 
69 ff of 2if of 5fj X 11* 
61 If X Ifi X Iff X Iff 
63. 2ii X 6if X 2ff X Iff 
66 10 *XTfeXl*Xff 

67. li of Iff Xf* of 2ff 

69. iii of tWt of m- 


42. 132fX3f X* 

44 7*X2ffX2 
46 ffXffXitt- 
48. If X ■jtt X 
60. * of 26f of If 
62 I of 1* X I of 8f 
64. 2i X If X 2i X 14 
66 9 fx 2 fX 5 fX 2 # 

68 3i of 3* X 2* X 2* X A 
60 fi of If of X 1*1 
62 X 7* X 2f| X ff 
64 5* X 4ff X 2ff X Iff 
66 H X 36if X X 2if 
68 Us of 1* of Ifl of 2i| 
70. m of of iH of if 


Sbid the ooatmaed product of — 

71 . Iffl. If and 2 * 72 4 ?, ff, Iff! and 1 * 

'^ 3 - T* 74 5 ff, Iff, 3 Jf and 5 % 

^6 il> 132f, Us and 4||. 76 1*, 8i|, -jf^- and Ifl 

77 l*r. iff, 2^ and Iff 78 *, ff, ff| and 21^ 

79 lifr, il, fi, and HI 80. ill, Iff, m and Hi 
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XX. DIVISION OF FRACTIONS. 

Divide — 

j. 9 by |. 6 128 by f H 5 by 16. H by 

2. 6 by f 7. 972 by 12 f by 17. 9* by 9tH: 

3. 12 by f 8 324 by f 13. 5 by | IS. 10? by 10?, 

4. 36 by H 9 560 by 14 by | 19. ^ by ff- 

6 . 77 by H 10, 910 by ff IB. ? by ft. 20. If? by fff 

Find the value of — 

21. 7-i-l 26 ft-r# 31 llf-r4? 36. llf-rlf. 

22. 10-M 27. 32. 2i-M^f. 37 20f-f4f 

23 14-i-f 28. H-M? 33 14f-Mlf. 38 20 i^ 2 f 

24, 16-^?J 29. 133-1- If 34 . 27f^3f. 39. ff-rSff 

26. 38^18. 30. 155-1-8?. 35. 5i-i-15j. 40. ff-i-Sgf. 


Simplify — 


41. 

f 

42. 

1. 

43. 

ft 

44. 

ft 

45 

it. 

46. 


? 


f 


I’ 


if’ 


A 

ft 

47. 

u 

48. 

ii 

49. 

3| 

50. 

4f 

51. 

i 

52. 4- 




M' 


«■ 


f?' 


n 

7i 

63. 

1 

64 

■> 

55. 

1 

56 

* 

67. 

9 

58. 


5 ' 


9 


22 


24’ 


1 

ft 

59. 

12 

60. 

18 

61 

Zi. 

62. 

n 

63 

loj 

64 a 


A 




5 


3 ■ 


14 ’ 

34 


15 


27 


21 


18 


24 

7i 

65. 


66 


67. 


68. 


69. 


70. -S. 


2i* 


2i 


5|‘ 


©?■ 


2|' 

2? 

71. 

H 

72. 

Hi 

73. 

£7| 

74. 


76. 

31f? 

76 ^ 


2f 


2A 


22? 


ISM' 


M 

4ft 

77. 

5f?-r 

m 


78. 

5114- 

m- 


79 

Iftir 

^4i| 

80. 

m- 

■rm- 

81. 


m: 


82. 

017 * 


83. 

3ft -r 

5ol' 


84. 

33ft -1 

r2As 

85. 

7061 

4-110?. 

86. 



87. 

15f?t 


88. 


89. 

If of 12? of 2ft 



90 

i of of 
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BXBBCISES XSI 


XXI. FRACTIONS. 

Simplification of Fractional Expressions 
S implify — 

I 42^f of 9f 2 64^1 of 2f 


3 12* -T- J of 6| 

6. * of if-Mf of 1* 

7. 6? of 4i-r of 3^ 

9. l|-ri of 2| of 2?. 

n li+3i of 2f 
13. f of A + i of 1* 

15. li of 4J-2* of 2* 

17. f + + f of 6^- 

19. 7j + 6f of 5f-4i 
21. 20 — f of f of of f 
23. 17^ + * + 4§ + 3j of ^ 
25. 6^ of 5f + 4f of 3* + 2* 
27. 84-4§ + f-li of f 
29 i of f +f of f + l of * 


4 # of 4i-h* of 3i 
6 5^ of 4f-^ of 3| 

8 Qi of 3i^lf of 8f 
10 V* — J of 4i of 3| of 2| 

12 3| of 2f + 4i 
14 *• of fi- — *■ of * 

16 2i of 5i-l| of 6* 

18. f+7i + f of 
20 I of ^ of Sf + i of I 
22 50 — 5^ of 5f of 1* of 
24 3* + 5*r + H+li of 
26 f of 9j+5 + 8f of f f of 
28. 12J-14i + 5§-| of 2f 
30 f of -* — ■*■ of 2*+i of 6*. 


31 2| + 7iXi 32 fxli+5| 

33. 1* X liV + 1* X 1* 34 5J X 6± X 7}- 8i 

36 Si + 2|^A 36 *4.51 + 2*- 

37. 17i + 3*-Hx^? 38 * + 2j + 5i + 4f 

39. ^X21f-exl0f+ii-ff 40 f-*xi-i-|-fXj-rt. 

41. ^ + SX*+17. 42 lj + |xii + g^ 


43 .ii_!i+H 

H 4i^6J 


il 

H 


H 


46 .M + i. + ± + ii 


>,o 1 I 1 . 1 1 


47. 3iX^ + 8J 48 7i + ^X^-lf 

49. | + 6 + ^XiX2f + l + ^ + |f 


60 .^_lO|4-li|+^X3ix3i-l* 
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BRACK3BTS. 

ei. ^ of (2f + 2i). 62. (4f + 3i) X 1? 

63. (3f-2f)^l* 64. + 

66 . m + 7i) X a + 9|). 66. (2| + i) -r (3| - J). 

67. 5§ of 68. i of li-^(li + 6i) 

69. (4t + 3|) m - 3 |)l 60. (8ft - 7f ) (8^^ - T/o). 

61. 4t-(3f-l|). 62. ll-(3f + 5f)-(5j-3f). 

63. (i-*) X (A-lfe) X (A- A) 64. (j + J) X (i + i) X (J + n 

66. i of (I + f) + of (i + f) 66. 2i* X (l-if)+lA X (1-^ 

67. + + 

68. (A + A ~ ^ + i) -r (M ~ A + i4) 

69. (?-A) of of (^-A). 

70. (A - A) of (,v - A) of (A - m 


, 3f of 4* 

85 of 3i of 4J 

65 Of 65 of 75 

2 i of 

of 6 f 

2^ of 3^ of 4| 

IJXSfXdf 

pi 

1 

h-* 

odM 

76. . 

3J X 2i X 4f 

3ix2j 

AX 7* 

77. — 

1 

CO 

h- 

35 — 25 

79. ^ * 

2 i + 3t 

1 

55-15 

30 2 i + 3i-4i 

35_4i + 2 ^V 

82. - 3-n 

■ 6 J + 7A 

9A-W 

75-65 + 55 


B3 A+ A 1 + A+ A + A 

i+i+f + if + H ^ — A+A“A 


2f-15 , 


2f of 

9 

PS 

5 of 15 of 25 

5f of 7f 

25+15 

2A of 2} 

of 5 

OWa 

5+ A — i 

8A — 3A 

ll+f ^ 

10- 


11 

Rfi 

5 of 15 of 45 

35+45 

5 of 25 

W- 



00 * 

A of 15 of 35 

6i + 1-ftg 

35-25 . 

15 



90, 

; 151- 


35 +.15 ■ 




5+5-5 
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EXBBCISES XXI 


, 

01 4 jx 6 f-rY 


3j . i 
60 ‘ I of i’ 
4f . 4| 


03 


05. 


07. 


00 


f+l ■ f-f 
. f + i 
ei + 2^. • 

3^-1 ^ l-f 

15j + 5i-3j * l+f 


02 . 3 iX 44 X 6 f — ^ 


04. 3J-r 


1 -il 


06 


08 


too 


i-i 

?' + A' i + |- 

X 5^- . 6i X 3^ 


4J — 3| 


5 J + 3 J- 

3 f + 2 t 


4 J + 3 i 


\-n 


Continued Fractions 


iOl. 

105 

108. 


2 + ^ 
2 


102 


3 + 


3 


4 + f 
2 


3- 


3 + f 


103 


5 + J 


3 + i 


106. 


8 


100 . 14 


3 


1 +i 


104. 

107 

no. 


1 


O 1 

1 

*■ ' 3 + 1 

1 

1 4- 

1 

1 _ 

1 ^ 


' 1 + 1 


2 

3^ 

4 


'»■ f+i+t. 

'«* i-f+f 

117 f-(i-f) 
120. l-f of i 
123 |of(f-{-f) 
126. t-f (f+l) 


Various 
112 IxfXf 
M6 l+f of I 
118 . |-fX| 
121. l+f 41 
124. (|+f)Xi 
127. l+f X| 


«I3 l+f-t 
116 I of f+f. 
119 I of f+f 
122 l+l+f 
126 (|+f)+| 
12a i-rf-t 
10f|+9i-8||. 


120 3 |+ 2 *+ 3 ^- 7 ||- 

I3I. 17— 3| of 4J+6f of 2|. 


130. 11| 

132. iX6§+| + 2| — 
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i-t i-i ,»-i 
i~i FT'' 1 = 1 ' 


■ 4 ' “^1 


+ A of *. 


12 ^ 12 i- 3 | 

IJ 12 i + 3 i 


- -IT- 6 ^ ‘ 5 | -f 


'“• + A ■>' «• ■"• “ ■>< 


H+H 

■ 3 i+ 9 J 


+ i + f of 142. 


• • 1 * iof 2 S 

5 i«'spn}+ip 7 ”'*' 


,43. i «f i «< (l + l) ,44.»<X|o. + 


, 4 .B HX 3 |X 3^-8 

^X3i-3 

,47 <5§-38) Of 5^ 

6f-3i of 18 
,4.9 l|X2i+3iX4;iV 
■ lJ+2iX34+4* 

,BI 

' 4 |X 4 i • 4 i-i- 4 i" 

,53 4 f-e 45 
r-ttxi|-T+ 

Id Jf + 1 of i ^ gc 


,4R. g4X2ix2i-l 
2 ix 2 i-l 

,40 (5§+38) of M 

6S+3g of i8 ■ 

,50. 

(24+li)X2f-5i 
,BO 48 of 8i . 3i + 58 


48 -§f 
i + §?xiS 

, 5 of<§+ 4 ) 


,54. » ■ g " * y » y 07 

a+i)of Joff+i'^®^- 
J56. |2i + 2iof ^-g}^l^ + 6- 


f 38-f of 18 
U of 2i + 8 

_A±3 ^ 


-h]- 


'"■ ■>< 
158. ^x4i-^+^ 


'xi+(nf+ "*)><«• 
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EXERCISES XXI. 


159. of Ij 

18§ - 5| of 3J 


160. 


51 + 25 ^ IH-f of 15} 
f Of ■■ 




3J ^ 4* , 2J , 2i 


tea — ~ ^ , 

7i of 9J of Hi ' 6i of 8i of lOi 
'63. 4i + S^. 4 j of 2i + of i of i. 


2i + |+|^ + 2iof 2i-2i. 

■66. 4j+^| + 4i) of (2i + of i of i. 

1— i 1 L 1 — i 1— — 

'67 ^ of ^ of ^ of ^• 


168 of 

2-i+3i ei V* 4i-3f/ 

mo _ S + 6f (4^-3^) of 2A lA 
liXl%h^ 4* + 3^ of 2* ■'■sjf 

'70. if of (l_ff) + * of i of (i + .fe) + ^^ 

171. — + ^ — i of 'fr of 

1-iof of *-*of i 

172 - 2A-fofjV + 3§ 

^ (f + A)^3f of (i—ig) 

'73. (i + i) of (J + i) + (i + i) of (i + i) + (J + i) of a + i) 

■74 <i +f) of (t + ») + (i+i) of {^ + i) + (i + i) of (§ + f) , 
i of (f + J 4-f) + (i + J + i) of i 
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f75. 


177. 


J79. 


^ 3 — 1 


16- 


11 


176, 


3 


+ 


2-i 

17a 3 — SJ of 


3a 4. A. 54- — 

^ iif 7| 


, 8 ,. 


■■2-i 

3 


■2~i 


of 


3-i 


180. of ii— ^ of 


1 - 1 - 


182. 


{nr 


3-fi 

1 


4-1 


2 - 1 - 


X 10#. 


4-1-# 


183. 


Ill 

i-A^4-a 


- + A 4-h * 


WIE ZTZ 

3 4 


4- 


i. 


2-J 


!86. # of 6J — 2,^ of 


If X I X 1# 
1 # X I X If 


•2*of # + #. 


nf Zi— of dig 

188. 7# of 2#+7| ^ ^ 

n'^n 

J87. Jof (i-[-i-|-i)-I-7X<A-i-*)-*-^-(^-i)- 


188. 




3 #— IJ- of li— If 
•89. — _= — _i ^ X 


loi 

3#-l# of {l#-lf) 


(3J - li) of di - If) (3i - 1#) of 1# - If 

•90 !i of fju- lz±±ii±^\ ^ i±Lti^j=l) 
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BZEBCISES TrxTT 


XXII. FRACTIONS. 

Valub op a Fraction of a Conoebtb Quantity. 

Fmd, me/Kt/ddy, the value of — 

•• is i. J. Aj of a shilling 2. i; of aahilhng. 

3- f ; #• h A; A> of a shilling 4. f, ofashiUing 

5 -i. i> it fs* of ifil. 6. i, -I, i, f , of £1 

7. f . f; f; i; A> of £i. 8 i, f , f, i, fj, of £i 

® sis; 1^5 iitJ> i?ff> ifir> lim of £l 

10. ^st T^Sst Tin> of £1, 

Find the value of — 

n. i of £7, 12s 5d 19. of £1. 27 H of 1 day 

12. i of £11, 16s Qd 20. f of £2 28 of 5 hours. 

18. i- of £2, 7t 3d 21 f of £7 29. ^ of 3 acres 

14 i of £12, 13s. 9d 22. f of £4, Is SO. ^ of a mile. 

16. f of £1, 5s 3d 23. f of £10 31 I of 4 yds 2 ft 

16. j of £3, 2s 7^f 24. .ft of £12 32 f of 1 ton 2 cwta 

17. j of £8, 12s 7id 26. # of 18s 7d 33 f of 12 yds 

18. i- of £13, 2s 3^ 26. ft of 13s. 5d 34. ft of 3 sq yds 

36. ft of £122, 4s 36 ft of £411, 17s l^d 

37. f of £16, 13s. 4cf 38. ft of £25, 14s 7d 

39. ft of £8, 12s llfd 40. ^ of £7, 18s 2d 

41. of £4523, 14s 8d: 42. if of £119, 19s 9i<f 

43. J of 11 yda 2 ft 7 in. 44. § of 3 tons 13 cwts 2 qra. 

46. ftof 3 tons 17 cwts. 1 qr 9 lbs 46- ^ of 1 ac 33 po 22 aq yda. 

47- J of ^ of 61. ^ of 2s lljc? 65. of 10 tons. 

48. ^ of ^ of 52 ^ of 7s Sjc? 56- of 17 tons 

49. ^ of 6|s 53. £16f X 67. ^ of 32f qrs, 

60. ^ of 6is. 64 £3J X 68 ^ of 4ft hra. 

Multiply — 

69. £3, 3s 3|<f by 3|. 60. £4, 17s 6fcf by 2f 

61. £66, 10s 10i(f by 71^ 62. £?2, 13s 5d. by 89J. 

63. £7, 12s. 4|<f by 8f. 64. £6, 17s. 6f^f by 14f 
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Divide — 

66 . £3, 3s. 3^d. hy Sf. 66 . £24, lOs Zd. by 17f 

67. ^11, 11^ lid by 11 t^. 68 . £23, 13s 7id by 17| 

69- i>219, 98 7d by 12?. 70 i:i84, 15». 9d by IS^, 

Find the sum of — 

71- I of Is, ? of 2ls , ^ of 2s. 6d. and of ^1 

72. of £5, ? of i£9, 13t 2id. and ^ of 2a. 6d. 

73. ? of 5a, ^ of ^1, la., J of 18a. 6d and ^ of £1. 

74. IJ of £1, Is., S of .£1, ^ of 2a and 29|^ of TjdL 

76. £3ii and (9^ — 2J) of 5a. 76. £7^^ and (4 — 2f^) of 3a 

77- J po., f yd and ^ ft. 78. f ac, ^ ro and f sq po. 

Find the difference between — 

79. f of 14a and ? of the same sum. 

80. 2 i of 11 a. 8d and IJ of 17a. 2 id. 

81- i of 11a lOot and f of £lO, 3a lOJA 

82. * of £7S, 16a. 24^1 and | of £35, 14a 

83. ? of IJ of ^15, 10a 9c?. and of 3^ of SfJ of £2, 16a. 8 dl 

04 ., of .£ 1 , 2 a 6 c?. and of 12 a 6 c?. 

27i 4- 3f 

85 1? of 1 ton 12 cwta 3 qra and ? of 3 tons 13 cwts 1 qr. 
86 . 3^ of 2 qi*s 25 lbs and of 4 cwts 2 qrs 20 lbs. 


Find the value of — 

87. i of of ||~|| of ^182, 7*. BO. 

JL+A. 

88. 4f of ^ of ^ ^ of ^ of 5| gameaa. 

1 _|_ _1_ ®T 



M-H 

H-ii 


— of 16 cwts. 


90. -[l+ff of 


I$+lS-lj^ ai + ig)^ii i 

If of ( 1 # — li) ^ li of If of Hf 


of 3 tons- 
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EXERCISES XXHL 


XXIII. FRACTIONS. 

Reduction of one Quantity to the Fraction of Another. 

Reduce, mentally^ each to the fraction of I 5 — 

I. 6c?, 3c?; 1^, Id 2 4ic?, V^c? , lOjc?. 

3* 4(? , 2c? ; Ic? , \d , 4. 8c? , lOo? ; 7c? , 2'^c?«, l^c? 

Reduce, mentcdly, each to the fraction of — 

6 IO 5 ; ; 2« 6c? , 3c? 6 I 65 , 75. 6c? ; 125 6c? , 175 6d, 


7. 65. 8c? , 135 4c? , 35 4c? , I5 8c?. 

8 

45 , 85 , 125 

» 165 , l5 4c? 

9. Id, Zd; 4cl 

, 3c? , ic? , Jc? 

10 

rd, lie?, 3id, 4j<f, 7|<f 

Express, in lowest terms — 




II. lOc? as a fraction of 3s 

12 

l5 6c? as a fraction of 75 6c? 

13. 7Jd . 

. . . 25 

14 


3« 3d 

15. It 8d . 

. 85 4c?- 

16 

2s def 

9s 3d 

IT. 4s Bid . 

Il5 6c? 

18 

Is H|d 

14s Bid. 

19. 3. S^d 

. . 105 

20 

IBs lOtf 

16* 4d 

21. 17« 6d . 

£% 125 

22 

13« 4d 

£3, 6s 

23. £1, 3s 6d . 

£7, 55 

24 

£2, Is 8(f 

£3, 16* 

26. 9s rid . 

£l 

26 

Is Hid 

^1 

27. f of rjd. . 

25 6c? 

28. 

of Is 10^ 

’ £2, 10s 

29. § of 7§cf. 

45 3c?. 

30. 

^ of 7« . 

f of 9s 6d 

31. S qrs 7 lbs. 

1 cwt 

32 

19 lbs 8 ozs 

. 1 cwt 

33. 2 cwts 1 qr 

2 tons 

34. 

14 cwts 3 qrs 7 lbs 1 ton. 

35. 17 yds. 1 ft 6 m mi 

36 

6 fur 18 po 

1 mile 

37. lOJ poles 

1 acre 

38 

5i in . .. 

1 pole 

39 16brs.40m 

48 s 1 day 

40. 

4 oz 7 dwt 12 grs. 5 oz Tr. . 

Express — 

41 £2,8s.9d. 

in shdlvnqs 

42 

£5, Hi rid 

in shillvngs 

43. £3, 3s Sid 

in shllmgs. 

44 

£2, 17* Bid 

m shdlvrigs 

46. £14, 17s 4d 

m pounds 

46. 

£21, 8s 4^d 

in pounds 

47. £7, 8s 9d 

in pouTids. 

48 

£r. Is 

in pounds 

49. 7 cwt 3 qr 21 lbs in quarters 

60 

1 ton 13 cwts 

3 qrs in cwts 

61- 9 tons 12 cwts 16 lbs in cwts 

52. 

3 cwts 1 qr 7 lbs 8 ozs in qrs 

63. 17 yds 2 ft 9 m in yards 

54 

3 fur 7 po 2j yds in poles 

56. 12 ac 1 ro 16 po. in acres 

66. 

7 ac. 3 ro 24 po m. acres. 
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67. How manj times is £3y 17«. 6d contained in £176, 6# ? 

68 How many times is £1, 9d contamed in ^120^ 6c?.? 

69. What fraction of £50 is £8, 6s 6d 1 

60- What fraction of £2% 5g. 6d is £1, 17s l^d 1 

61 What fraction of 9|- pimeas is ^ of £9, 17s 4d. 1 

62 What part of £24, 8s 3 Jo? is i of £1, 17s. 6jc?. ? 

63. Heduce of £5, lls to the fraction of of £4, 5s. 

84-- Kednce f 1 of £2, 2s 9d. to the fraction of £2, 2s 7^. 

65. Express the sum of 4 of a guinea, f of £1, of 25s and J o. 

Is as the fraction of £4^ 

66. Express the difference between J of ^38, 12« 6t? and f of 

£47, 16a 6d. as the fraction of -ilOO 

67. Express 2 ft 3 in. as the fraction of yds, 

68. What part of 1 mi. 30 po is 2 yds 3 in ? 

69. Express IJ feet to the fraction of J of a mile 
70 What fraction of 30 miles is 3 fur 20 poles? 

71. Reduce J of a yard to the fraction of a mile. 

72 Express 25 acres as the fraction of sq. miles. 

73. What fraction of 3 sq. po. is | of 1 sq. po. 1 1 sq. yds. I 

74«. Reduce 4 02 as. 7 dwts. 12 grs. to the fraction of 6 ozs. Avoirdupois. 

75. Reduce 22 days 4 hrs 35 mins. 42 secs to the fraction of 34 
da>s 20 hra 56 min 6 secs. 

76 Express the sum of § of 1 ton 3 cwts. 1 qr and J of 1 ton 

I cwt 3 qrs as a fraction of | of 3 tons 1 cwt- 1 qr. 

5-^r 

77 Reduce Stirri-V ^ l^o^^s 19 cwts. to the fraction of 

3 tons 14 cwts 


78. Reduce — | of 1 fur 36 po. to the fraction of 5 fur, 

37 po. 

79. Eeduoe Jfgf of of ^63* + 6S ofi3,0*.9<i— 4Jfof;£3,2«.} 

to the fraction of ^100 
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XXIV. MISCELLANEOUS EXERCISES. 

r 

1. Wnte ^ in woids 

2. Wnte Nmety-oue one hundred and foriy-nmths m figures 

3. Eeduce 7^^ to an improper fraction* 

4. Eeduce ^ to a mixed number 

6. Express ^ with denominator 777, 

6. Eeduce to its lowest terms 

7. Eeduce and ^ to their least common denominator 

8. Add together ft, aJid 
9- Subtract 5ft from 13ft 

10. A boy spent f of his money and then had 4c? left How mucL 
had he at first? 


fl. Express ^ in words 

12 Express in figures Seven hundred, and nineteen mnety-onetha, 
13. Express 99ft as an improper fraction 
F4. Express as a mixed number 

16. Express ft with numeiator 63 

16* Eeduce to its lowest terms 

17. Which is greater, or 1 

18. Add 8iJ to 8^ 

19. From 99ft take 

20. A boy, having spent f of his pocket-money, had 9c? left What 
had he at first? 


21. How many tenths are there m ten and one-tenth9 

22. How many fifty-oneths make two-thirds? 

23 Express simplest form. 

24. Find the value of 3^ + 4|§ 

25. Find the value of 23j^ — 19JJ 
26 Fmd the value of X 

27. Find the value of 365j 366 

28 Simplify J + J-f + ft + ft 

29 What must be added to i of ^ of f to make -Jl 

30- A boy gave a third of his cake to one fnend, half of what re- 
mained to another, and ate the rest How much did he eat? 
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3(. How many units are there in Three -hundrea- and -forty- three 
sevenths? 

32, How toany ninths are equivalent to thirty-six eighty-oneths ? 
33 Which IS greater, f fff or ? 

34. Find the value of 1 Jj-. 

35 Find the value of 95^^ — 

36 Find the value of 7Jf + 

37. Find the value of X SfJ. 

38. Simplify li + l&A: — 8^ — 

39. From 2^ of 4^^ take the sum of 2^ and 4^. 

40. Half the arable land of a farm is planted with wheats one-third 

with barley, one-twelfth with oats, and there are 5 acres of 
beans. How many acres of wheat are there? 


41. Convert 13J8 into an improper fraction. 

42. Find a fraction with numerator 19 which aball be equal to 

43. Which IS greater, or ? 

44. Add together and ^ 

45. Subtract from 23JJ. 

46. Multiply together 3f, 2J§ and 

47. Divide 2^ by 2^J. 

48. Express in simplest form the sum of ^ and 

49. Simplify 12^ — 11^-1- 

60 A mowed B mowed J, and C mowed f , of a field What 
part of the field then remained unmown? 


61. Reduce to a mixed number. 

62 Express with denominator 231. 

63. Reduce JffJ to its lowest terms. 

54. Add together Jf, 10 and 4^. 

66. Subtract 3^ from 7^. 

66. Multiply together 8ff , and 2|f. 

57. Divide 3^ by 

68. Simplify 2J + If — 4i — 2^ 

59. How many bits each IJ inches long can be cut from a yard? 

60. A boy after spending f of his money had 7Jd. left How much 

had he at fir^? 
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61. How many seventieths are there in seven and one-seventh t 

62. Beduce -Uf f to its lowest terms 

63. Add and 

64. What must be taken from 661325 to leave 61423^ ? 

66. Find the continued product of 

Ih H, li. n, H. H and 1* 

66 Divide the sum of 5 and ^ by 

67 Find in its simplest form, the value of 

68. Simplify If of 2^ of 3f + 4J- of 5|- — 6 

69. Which IS greater, three-fourths of 11 yds 0 ft 8 m , or half 

of 16 yds 2 ft 7 m 2 

70 How long will a journey of 130 miles take, at the rate of 
miles per hour** 


71. How many nmetieths are there m nme and one-nmth? 

72. Reduce Jiff to lowest terms 


73 Fmd the value of 


+ 


+■ 


2 X 3 X 4^3 X4X5 ' 4X6X6 

74. Take half the sum of the greatest and least of the three fractionF 

f , f and from the other 

75. What 18 the value of 4 X (f — f of f ) 1 

76. Divide 23^ by 3^?! 

77. Simplify 12f + Ilf X 13f - 3f 
78 Simplify (12f + Ilf) X (13f- 3f). 

79. Express m £, s d 

86. How long will a man who walks 3f miles per hour, be in walk' 
mg 35i miles! 


81. Express ff with numerator 999 

82. Compare f, and f 

83- "Wbat must "be added to 9^ that the sum may be 
84. Fmd the value of 450362 -i- 5i 

86. Ihvide + ^ by ^ — ^ 

dd. Simplify + f + 

87. Simplify X A X 2^ + 

88. Fmd f of £5, 18. 5d 

8% What fraction of 2 cwts is 7 ozs ® 

80. When 16 pages of a book of 112 pages have been read) what 
naction or the book remains to be read * 
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61** When three-fifths of the month is gone, how many days of April 
are left? 

62*. A boy had half-a-crown; he spent ^ of it; how much had he left? 

63*. In a congregation of 200 persons, three-eighths of the number 
are women, and there are 34 men , find the number of children. 

64*. A generous child gave one-third of her cake to A, one-fourth to 
each of B and C, and one-sixth to D; how' much had she left 
for herself? 

65*. After spending ^ of his money a boy had 2^. left ; how much 
had he at first ? 

66*. A girl spent one-sixth of her money and saved half-a-crown ; how 
much did she spend ? 

67*. A careless boy lost a shilling, which was ^ of all he bad ; how 
much had he left? 

68*. How much money had a girl who, after spending f of it, had a 
shilling left? 

69*. A spent f of his money and then had Is. left ; bow much 
did he spend ? 

70*. B spent 2a- 4cf. and saved ^ of her money; how much did 
she save? 

71*. A man’s income was £300 1 he spent ^ of it; how much did 
he save? 

72*. If a man spends f of his inoome, and saves £66, what is his 
income? 

73*. A, having 3*. 6d, spent § of it at one shop, and f of what 
remained at another; how much was left? 

74’*^. B, after spending f of her money at one shop and | of what 
remained at another, had threepence left; how much had she 
at first? 

76*. A boy lost half of bis marbles to A, and one-third of the rest to 
B, won 8 from C, and then had as many as he started with ; 
find this number. 

76*. A man went f of his journey by train, 4 by tram, and walked 
the remaining mile and a half; how far did be travel? 

77*. A pole stands with one-fourth of its length in the mud, one-third 
in the water, and 10 feet above the water; how long is it? 

JTS*. A bought a box of sweets, gave a third of them to three- 
eighths of what remained to C, and ate the last ten ; how many 
sweets did the box contain? 

79*. After reading 184 pages of a book, I found that I had read 
a page more than three-fifths of it; how many pages were there 
in the book ? 

80*. After spending Is 5d, a, boy had a penny more than 4 of his 
money left; how much had he at first? 

SI*. A man’s yearly expenditure amounted to f of bis income , his 
rates and taxes to ^ of his income, and he saved .£40 : find 
income^ 
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82*. A book-case has 16 shelves each 2 ft. 11 in. long, howmant 
books, J inch thick, will it hold^ ^ 

83*. A book-case, of three shelves each 1 ft 7 in long, will just 
hold an encyclopsedia each volume of which is 2| inches thick; 
find the number of volumes 

84'*' If 5 quires of note-papei weigh a pound, what fraction of an 
ounce does one sheet weigh? 

86*. If 5 quires of note-paper make a packet 1 J inches thick, what 
£i action of an inch is the paper in thickness? 

86* How many tunes can a jug, holding | of a pint, be filled from a 
cask containing 14 g^lons of liquid? 

87*. How many bits, each 2^^ inches long, can be cut fiom a yard 
of strmg, and what is the length of the lemnant? 

88* How much com of the realm will pay for yards of nbbon 
at ll^d. per yard? 

89*. Find, to the nearest farthing, the cost of 7 lbs 10 ozs of 
mutton at 9^d per lb 

90*. Find the number whose sixth exceeds its eighth part by 2 

91*. If a guFs height were ^ of what it is, she would be 6 feet 
high , how iSjl is she? 

92*. Three years ago a boy weighed 7 st, 10 lbs , and that is ^ of 
his present weight, what does he weigh 1 

93* When the sun rises at 6 and sets at 6 30, for what fraction of 
the day is it above the horizon? 

94* What o’clock is it when the part of the day that is gone is one- 
third of what is left? 

95*. A boy bought a bat, a ball and wickets for 11« the pnce of the 
ball was A of that of the bat, and the price of the wickets | 
of that of tne ball, find the cost of each 

96*. A girl bought a driver, a cleek and a putter , the cost of the cleek 
was of that of the driver, and the cost of the putter was 
^ of that of the cleek , the putter cost 4^ 6d find the total 
cost 

97*. There are six classes in a High School , the 1st contains the 
2nd the 3rd the 4th the 6th of the total number • 
of girls, which is 144 ; how many are there in the 6th class? 

98*. There are six forms in a dammar school Form YI contains ^ 
V IV HI II J, of the total number of boys, and 
there are nmeteen m Form I Find the number m the school 

99*. A man left half his money to his wife, one-sixth to his son, and 
the remainder, in equal shares, to his four daughters, each of 
whom received ^800, how much money did he possess? 

100*. A man went out for a month’s holiday, he paid, for his tounst’s 
ticket, one-sixth of the money he took with him , for board and 
lodging, three-fourths of what remamed, and his other expemtes 
amounted to two-thirds of the cost of his ticket , he brought 
back £2, 33, 2d how much did he set out with? - 
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91. Express i with denominator 777 

92. Which is greatest, or 

93. What proper fraction, added to the sum of 47f , 83§ and 29^^, 

makes the result integral 2 

94. Divide the sum of i and f by their difference. 

96. Simplify 71^ - 39^ + 41 * - ^ + 11 J|. 

3jx3ix3j — 35 
®®- nx2iX2i-8i - 

97. Divide £4, 3s, 9d by 2f. 

98. From f of f of £1^ Is, take f of f of £l 

99. Express £1, 4s Ofc?. as the fraction of £33 

100. A pole 26 feet long is sawn up into an exact number of lengths 
of 2 ft. 3 in. each; what frEmtion of the pole becomes saw- 
dust? 

lOU What int^er is equal to ? 

102. Sunplify 

•’ 61X81X100 

i03» Find, wspactum, the sum of 3f , X4f , 5f , If and 3}. 

I04> ihid the continued product of 
106. Divide + — 4if by 3fi 

106. What number added to 2J of ? + 2^ of 2§ will make 9J ? 

f07. Simplify >< 

^ ^ (^b + H of 4i)~li 

108. Express £7-^^ -|- in ^ d 

109. Beduce 2 cwts. 22 lbs. 8 ozs to the fraction of 33 tons 17 

cwts. 3 qra 14 lbs. 

no. Divide £4, lla 7dL between A and so that A may have a 
third as much again as B. 


IIJ- Express with denominator 1712. 

112. Divide 63 X 64 X 65 by 26 X 27 X 28 

113. Add 6^, 5^, 19^ and 27|S 

114. Find the value of ^ of — f of f . 

116. Divide IfJ- by the difference between and 

116» What must be taken from 10 that the result may be equal to 

117. Simplify 

^ ^ Vl94^388/ • '6S2 388/ 
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ri8. Express — m. s d 

119 Beduce 10 yds 2 ft ms "Lo the fraction of ^ of a mile. 

120. Divide £19 f 19« 4Jc? between A and B, so that A may have 
half as much agam as B 


121. Fmd the value of 420 lbs of sugar at 2f£? per lb 

122. Which is greater, f of or of ^ “2 

123. What must be subtracted from the sum of and 4 

that an even integer may be left? ® 

124- How many times does the sum of 63j and 72^ contam their 
difference? 

125. How many times can f be taken from 4^, and what lemams? 

126. Fmd the value of 120 X (3?r + ^ + — A*" 

I2T. Simplify ^ 

128 By what fraction of a penny does of £1 exceed of 

£ly Os 3d ? 

129 James has 70 marbles, he gives ^ of them to Geoige, and | 

of those which remain to Charles, how many has he left then^ 

130. A can do a piece of work in 2J days, and B m days, what 

portion of the work will they together do m one day? 

131. Fmd the cost of 43052J lbs at 2s 6<f per lb 

132. A wsdks 20i miles in 6 hours, and B 16f miles m 4J hours 

Which walks at the faster rate? 

133. Find the value of 9^ + 14^ + ^ii + 

134. By how much does 43^ exceed 37|f ? 

135. Divide li of li of IJ by ij + l^ + lj 

136. Fmd the value of 7| + ^ + ~+ ^i-^+ 7 X 7+ 

137. Simplify + 

iof7f-5f^33V 

138. Fmd the value of of of ejg- of a gumea 

139. A man left J of his property to his wife, ^ to each of his 3 

daughters, and the residue to his only son What part of the 
property did the son receive? 

140. A alone can reap a held m 2^ days, B alone m days If 
they work together for one day, what fraction of the field will 
then remam unreaped? 
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14-1. Multiply £7y 11«- 4d by 37^- 

142. Fmd both the G.caL and ISie ]:.cm of }, f and 


ikx ^ W 

144. Find the value of 4* (sfe+rfjy)* + (A + A)®- 


146. Simplify 




146. Write down at sight the number of days, hrs. &c , in 
yean 


365 


of a 


147. If 40 shillings weigh 7 oza. 6 dwts. and contain 10 dwts. 21 

grs. of alloy, how much pure silver is there in a shilling 1 

148. A surveyor's chain had one hnk bent, and was consequently 

§ of an inch too short, what was the error in measuring a mile? 

149. If a man went ^ of his journey by train, ^ of it by tram, 

and walked the rest, what fraction of his journey did he walk? 

160. Divide j£ll, Zi. llief, among 44 men, giving one of them f of 
the whole and the rest eqi^ shares. 


151. Multiply ^ 19# 9d by 
1652. Fmd the u ax. and the Kax. of 2f and 3f. 

IBS. Take fpora 

17}^ 28* 

I64- IPind tLe vaiue of ^ 1 ^ 1 , — 

5X7X11^3X7X11^3X5X11 ^3X5X7" 

155. Express the product of ™ simplest form. 


+ 


156. Simplify 

^ ^ 7? of 11^1 -r <7^ + 11*) 

167. Write down the number of cwts., qra, &c , in 


17 


3A 




of a ton 


168. If a penny stamp is ^ of an inch long, how many placed ui 
row would eirteud a mile? 


759. If of a guinea be taken from ^ of ^ of £5, what Cnn i 
of j£3, 8« 8d will remam? 

160- A and B start together on bicycles for a place 4.^ nuie'' di^ta 

A goes 7^, and B miles an hour, how mut.lj sooner wnl r 
arrive thii B ? 


161. Express || as a complex fraction having numerator 1. 

1652. Multiply 17 tons 10 cwts. 1 qr 6 lbs. by I3i- 
(63. How many tunes does the square of 1001 contain the product 
<^•91 and 143? 
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7 7 4 , 74-4 

164. Compa*8 and 

166. Find, as shortly as possible, the product of 999§||- and 287 

41 31 

166 What must be added to ^ — 3-7- 24§- that the sum may 
be 2 * -r ^ 

I 6 T. Simplify 1- ^ ^3 + (t- 1- ilj- A X f) X if of IfJ. 

168. Find the average of the fractions f f , ^ and ^ 

169. By hovr many inches is 3 fur 22 po IJ yds less than of a 

mile^ 

170. What fraction of the day is the sun above the horizon when it 

rises at 7 h. 3 m. and sets at 5 h 24 m *2 


171. Express ^ with denominator consisting entirely of threes 

172. Divide 3964 tons 17 cwts 1 qr 11 lbs by 27^ 

173 How many tunes does the continued product of 72, 73, 74 and 
75 contain 565 ^ 


174. Arrange and in ascending order of magnitude 

176. Multiply 99|^ by 167, shortly 

176 In a book on Arithmetic a question was printed thus — 

“Add 35 , 4x^, 5f”, the answer given was 14^, find the 
missmg figure 


177 Take 1 — of ■ - from 1 + * of Ij of 2^ 

Til 


178 Find the product of -ijuLIILSt-. and 
179. How many feet are there in 


^ of a mile ^ of a furlong — of a pole? 


180. During what fraction of the day was there sunshine, if the sipi 
rose at 646, was obscured by clouds from 11 30 to 1 17, and 
set at 5 39 1 


181 The numerators of two equal fractions are 323 and 901, the 
denominator of the former is 437 , find the denominator of the 
latter 

182. Fmd the smallest integer which exactly contains each of the 
following mixed numbers 9f , 8^, 7jj 

183 Arrange lie fraotionB A, m descending order of 

magnitude. 
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184. Add together 


-L JL -L -1 2, ^ 

2H’ 7?’ 6|’ 4tV 


and 


1 

m' 


186. Find, with as little work as possible, the sum of 9J X 94f and 
7jx8Sf 

186. How many lengths of feet can be cut from 1001 yards, 
and how many inches will be left over ? 


187 Simplify a + + tt +i) (l + i) - 

187. Simplify + 

3 *— 

188. What fraction is that from which if | of — be taken and 

6i 

the remainder be divided by the result is J 1 

189. Express the difference between 1 oz Troy, and 1 oz. Avoirdu- 

pois, as the fraction of their sum 


190. A boy, instead of dividing a certain fraction by multiplied 
it by f in mistake, and obtamed the result What was 
the correct answer? 


191. The denominators of two eqpal fractions are 11907 and 7407 : 

the numerates of the first is 5103 ; find the numerator of the 
second. 

192. Find the smallest integer which contains lOf, 19f and 19| 

each an exact nnmber of times. 


193. Arrange the fractions ^7 A ^ ascending order of 

magnitude 

194 Find the sum of and 

195, Fmd, with as little labour as possible, the difference between 

53f X ^ and 32J X 3^ 

196. How many times can be taken from 20§, and what remains ? 


197. Fmd the value of 


5} + 3}+4i ) 

198. What fraction is that from which if ^ be taken,, and the 

4# ^ 

remainder be divided by 3, the result is 
Of 


199. Find the number of grains in 1 cwt 1 qr 2 lbs. Ilf oza. 

200. If there is three times as much sea as land on the surface of the 
globe, and if three-fourths of all the land is m the northern 
hemu^here, what fraction of the surface of the southern hein> 
q>here is water? 
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XXV. SIMPLE PRACTICE. 

Write down the value of the following aliquot parts — 

^ ^ shilling 

^ i of£i 

What ahquot part 

3, ot ;£! IS 6« , 48, 2s, 6s 8d , 3s 4d , Is 8d , 2s 6d , Is 3d'i 

4 of 10« 18 58 , 2s 6d , l5 3d , Bs 4d , Is 8d , lOd , 2s , Is , 6d ? 

5 of 5s IS 2s 6d , Is 3d , ^\d , , 6d , 3d., 5d , 4d , 2d; W 2 

0. of 2* 6<^ is 1# 3d; %d , Bid , 6d , 3d, l^d , lOd , 5d , 2^^ 
7 of Is 3d IS 7^c? , Bid , 5d , 2j^ , l^d , 3c? , l^d , |c? 2 

8. of a shilling is 6d ; 3c? , l^c? , |c? , 4c? , 2c? , Ic? 2 

9. of 8c? IS 3* 4c? ; la 8c? , 10c? , 5c? , Is 4c? , 8c? , 4c? , 2c? , lc?2 

10. of 3s 4c? IS Is 8c? , 10c? , 6c? ; 2^c? , 8c? , 4c? , 2c? , Ic? 2 


Find, using only one aliquot part, the cost of — 


11. 

462 

at 

5s 

17. 

545 

at 

2s 6d 

23 

1641 

at 

6s 8c? 

(2. 

387 

at 

5s 

18 

673 

at 

2s 6c? 

24 

1263 

at 

6s 8c? 

la 

742 

at 

4s j 

19. 

1751 

at 

2s 6d 

25 

89 

at 

3s 4d 

14. 

635 

at 

4s 

20. 

1903 

at 

2s 6d 

26 

97 

at 

3s 4d 

15. 

1423 

at 

2s 

2(. 

430 

at 

6s 8c? 

27 

385 

at 

Is 8c? 

16 

1978 

at 

2s 

22 

532 

at 

6s 8c? 

28. 

769 

at 

Is 8c? 

29 

1705 

at 

6c? 

33. 

871 

at 

4c? 

37 

1432 

at 

lid 

30 

2371 

at 

6c? 

34 

473 

at 

4c? 

38. 

2453 

at 

w 

31. 

234 

at 

3d 

35 

1267 

at 

2c?. 

39 

978 

at 

lid 

32. 

179 

at 

3d 

36. 

2578 

at 

2c? 

40. 

1023 

at 

lid 

Find, using only two aliquot parts, the cost of — 




41 

782 

at 

11s 

1 45 

93 

at 

12s 

49. 

4266 

at 

12s 6d 

42. 

1013 

at 

11s 

46 

107 

at 

12s 

50 

5711 

at 

12s 6d 

43 

987 

at 

6s 

47 

809 

at 

7s 6d 

51 

87 

at 

3s 9c?/t 

44. 

1761 

at 

6s 

48. 

1205 

at 

7s 6d 

62 

191 

at 

3s 9c? 

63 

8432 

at 

7c? 

69. 

999 

at 

7id 

65 

2431 

at 

6^c? 

64. 

7065 

at 

Id 

60. 

1111 

at 

7id 

66 

4316 

at 

6ic? 

65. 

1653 

at 

5dL 

61. 

523 

at 

lid 

67 

237 

at 

3id 

66 

2089 

at 

5d 

62. 

684 

at 

lid 

68 

549 

at 

Bid 

67 

345 

at 4^c? 

63. 

133 

at 

2id 

69 

810 

at 

6|c? 

CD 

10 

543 

at 4jc? 

64. 

267 

at 2^ 1 

70. 

1103 

at 

6fc? 
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Find, using only oh*’ aliquot part, the co^t of— 

71. 622 at £\, 10* 77. 94,at £l, (Ja Bd 83. 156 at ^£5,2*. 6d. 

72 903 at ^1, 5* 78. 83 at £l,3i 4ii 84. 171 at j£ll,2(.6<2. 

73. 733 at £1, 4*. . 79. 152 at £l, 1* 8d 85. 344 at £7, 2*. 

74. 271 at i,!, 2* ' 80. 205 at £\, It.Sci 86. 267 at ^66, 10*. 

76 423 at ^1, 2* 6</ ; 81. 47 at J3, 5*. 1 87. 1631 at £2, 6*. Si 

76. 547 at il, 2* 6J 82. 68 at £2, 4* ! 88. 2350atX4,3*.4<i 

Find, using only one aliquot part, the cost of — 

89 7353 at 1* 6<f | 93. 784 at 1*. 1^. 97. 144 at 6*; 3dL 

90. 8649 at 1*. 3d 94. 809 at 1*. li<f. 98. 268 at 5* 4<i. 

91 57.32 at 1* 4d 96. 40863 at 1* Icf 99 96 at 11* l^d 

92. 4642 at 1* 2d. | 96. 59791 at U Id lOO. 435 at 9* l|t<j: 

Find, using only one aliquot part, the cost of — 
iOi. 137 at 15* 107. 514 at 17* 6cf. 113. 65 at .£1, 16*. &2. 

02. 215 at 15*. 108. 2103 at 13* 4d 114. 73 at ^£1, 18*. 4dL 

03, 78 at 16*. 109. 1635 at 17* Bd 115. 138 at £3, 15a. 

04 82 at 18* 110. 831 at 16* 8d. Iia 182at£4,17«.6dL 

06. 429 at 18* III. 34 at £1, 17*. 6J 117. 29 at £9, 16a 

06. 683 at 17* 6d. 112. 129 at £1, 18* ii& 45 at £9, 13*. 4£. 

Find, using only on* aliquot part, the cost of — 
lie 1434 at 9d | 125 HCi at 1* 9d. ] 131. 72 at 11* lOrf. 

20. 2067 at Sd 126 235 at 1*. lOrf 132. 98 at 7*. 8d 

121 536 at lOif 127 653 at 1* lO^f 133. 126 at 4*. Bd 

122. 487 at lo^cf i28. b09 at 1* lo|<f 134. 261 at 2* lid 

123 158 at lid 129 444 at 3* lid 1 135. 1234 at 9* l«^d. 

24. 87 at 1* lid !30 156 at 9* lid j 138. 2431 at 7*. lOidL 

Find the coat of — 

137. 279 at £1,6* 147. 253 at £3, 4a Set 

138. 217 at £1, 11* 148. 183 at £4, 11* 8dL 

l%9. 825 at £1, 12* 6d 149. 710 at £12, 6* 4Jd. 

140. 1473 at £1, 7* 6d 160 520 at £14, 13* 2|d. 

141. 1503 at £1, 13* 151. 1162 at £21, 3* IdL 

142. 2387 at £1, 11* 3d 162. 1044 at £36, 11* Id. 

143. 163 at £1, 13* 7d: 163. 1430 at £1, 3* 2|d. 

144. 218 at £1, 7* 9id 164. 1560 at £1, 2* 7^d 

145. 132 at £2, 12* 9d. 155. 376 at £51, 12* Sid. 

146. 147^ at £6, 7*. lOdL 156. 264 at £73, 1*. 
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Fmd the cost of — 

167 7931 at 2f(i 163 137 atilj 7id 169 103 at \\d, 

168 2107 at Sjc? 164 176 at 1^ 4fG? 170 142 at 12« IJdl 

169. 842 at 6|c? 166. 84 at 3s l^d 171 76 at 14s SJd 

160 956 at bid 166. 96 at 5s ^^d 172 94 at 10s 3{<f 

161 214 at Is 3jc? 167. 56 at 8s 4Jc? 173. 462 at 135 6jd; 

162 184 at Is. 5jc2. 168 34 at lls 7^d 174 896 at 7s 7|(f 


Fmd the cost of — 


176 

976 

at 

£42, 

6s 8;^ 

185. 

326 

at 

£2, 

CO 

Oft 

176 

857 

at 

£56, 

, 2» 7icf 

186 

317 

at 

£2, 

9s 6d 

177 

624 

at 

£13, 

, 11». Sjc? 

187. 

327 

at 

£1, 

14s 

178 

432 

at 

£23, 

, 5s *lid 

188 

123 

at 

£S, 

14s "Jd 

179. 

1358 

at 

£26, 

, 10s 9id 

189 

1871 

at 

£1, 

lls Oic? 

ISO 

1023 

at 

£38, 

lls 7^6? 

190 

4036 

at 

£2, 

, 4s 0^ 

181. 

356 

at 

£29. 

, 5s 

191. 

753 

at 

£h 

7s Oic? 

182. 

269 

at 

£19. 

, 7s 5irf 

192 

888 

at 

£1, 

9s O^d 

183. 

634 

at 


8s 6d 

1^3. 

257 

at 

£5, 

5s 0^ 

184. 

657 

at 

£1. 

8s 8d 

194 

183 

at 

£6, 

14s Ojrf 

Fmd, as shortly 

■ as yon caxi, the 

1 

o 

r 




195 

4667 

at 

19s 


203 

226 

at 

£2, 

18s 8^ 

196. 

4214 

at 

19s 

6d 

204. 

144 

at 

£3, 

19s 2d 

197. 

964 

at 

17s 

9d. 

205. 

413 

at 

£^ 

16s 10c? 

198. 

1022 

at 

18s 

lOd 

206 

286 

at 

£9, 

17s 7|<? 

199 

658 

at 

£% 

16s 10i(2. 

207. 

567 

at 

2s 

9i<? 

200. 

427 

at 

£3, 

16s 8<; 

208 

286 

at 

4s 

lOJc? 

201 

2345 

at 

18s 

7idt 

209 

1032 

at 

9s 

llic? 

202 

3333 

at 

17s 

9i<2 

210. 

1796 

at 

9s 

8id. 


Fmd the cost of — 

211. 149i at M,Qs Bd 220 137f at £% 3s. Zd. 

212. 303i at .£1, 4s. 7d 221 38^ at ^1, 5s M 

213 73i at ;£2, 2s 4d 222 97J at ^1, 18s lOJc^ 

214 87i at J3, 7s 3c? 223 245^*1^ at ^1, 13s 9c? 

215 2132i at 12s bd 224 743^ at ^1, 9s 9c? 

216 1467J at £% 17s 9ic? 226 721Jg at £1, lls 8c? 

217. 38f at £1^ 3s Id 226 631f at £% 14s 9c? 

218- 42f at .£1, 10s 10c?. 227 423 J at 17s 10 Jc?. 

219. 153i at J2, 2s. 3<?. 228. 632f at 18s. lO^c?. 



SIMPLE FR4lOTIC& 


89 


229. 49J at 3« 5^0? 233 142| at 4s 6d. 237. 2489i at U l^d 

230. 73J at 2s 4d 234. 235^ at 4s, 238. 1487J at Is.Z^d, 

231. 423^ at 2id 236. 743* at ds, 9d 239. 17463f at 7a 3<i 

232. 752i at la 236. 1531f at 4a 9d. 240. 26974§ at 6a 4cr 

Find, m £, s d and a fraction of a penny, the value of — 

241. 134J at 2a 246. 812| at 2a Id 249. 37417 at 

242. 129|atl6a B^d 246. 401*-atl6a 260. 38643 at 4jdL 

243. 434§ at 6a. 9d 247. 420* at 6a ly 261. 417? at 4a. 2id, 

244. 447fatl3a.ll^<f. 248. 986Hatl3a.3|€f. 262. 333* at 3a. 3}<f. 

Find the dividend on — 

263. ;65725 at 4a 7dL in the £. 257. £866 at 13a. 8d in the £, 

254. £8790 at 8a 6^^ in the £ 268. £3469 at 16a ey in the £1 

266. £4736, 6a at 2a. 8dl „ 269. £473, 18a at 8a 4£^ m the £ 

268. £1342, 12a. at 2a. Zy „ 260. £l723,16a.8€f.at7a 3c;.inihe£L 

Find the cost of — 

261. 456 tons 12 cwts. at 16a. 6d, per ton. 

262. 961 qra. 7 lbs. at 8a. 4y, per qr. 

26a 73 yds. 1 ft 6 mu at 3a. 2d per yd. 

264. 87 yds. 0 ft 9 in. at 2a. lOd, per yd 

265. 13 tons 13 cwts. 3 qrs. of sugar at 28a per cwt 

266. 2 tons 3 cwts. 1 qr. 17 lbs. at la 7y per lb. 

267. 2 ro 13 po 24 aq yds of land at 3a 8|c? per sq. y<L 
268 4 ac 3 ro 27 sq po of land at 3a. 7y per sq, yd. 

269. 47 ozs 5 dwts of silver at 3a loy, per oz. 

270- 3 cwts 2 qrs 16 lbs 8 ozs. at la lOy, per lb- 

271. 56472 young trees at £l, 2a. Oct per dozen. 

272. 4787 things at £11, 8a 4d per score. 

273. Find, by Practice, 1437 times 8 Ibe. 10 ozs. 7 dra. 

274. Find, by Practice, 6748 times 9 yds. 2 ft 7^ in. 

276. Find the rent of 317 ac. 2 ro. 16 aq. po. at 26a. per acre. 
276. Find the rent of 212 ac. 3 ro. 30 sq. po at £2, 3a. Sd per acre. 
277- Find the rent of 230 ac. 1 ro. 10 aq. po. at £l, 15a 6d per acre. 

278. Find the rent of 1636 a. 2r. 24 p. at £1, 12a, 8df per acre. 

279. Find the weight of 132 hogsheads of tallow averaging 12 cwts. 

2 qrs. 17 lbs. each. 

280. Find the weight of 2468 bales of goods averaging 4 cwts 

2 ^rs. 6 lbs. per bale. 
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XXVI. COMPOUND PRACTICE. 

Write down the value of the following aliquot parts — 
h h ^ of a ton, i, J of a cwt 

2 i, + of aqr, of a Ih 

3 i, i, i; iV of an acre, i, i, i, ^ of a rood 

^ ife of a yd , ^ j i j i > “ir > '^2' of a foot 

What aliquot part 

5. of a ton is 10 cwts , 6 cwts , 4 cwts , 2 cwts ? 
of 1 cwt IS 2 qrs , 1 qr ; 14 lbs , 16 lbs 1 

6. of 10 cwts IS 5 cwts , 1 cwt ^ 

of 2 qrs is 14 lbs , 7 lbs , 8 lbs , 4 lbs ^ 

7. of 1 acre is 2 ro , 1 ro , 20 po , 32 po , 16 po 2 

of 2 roods is 1 ro ; 20 po , 16 po , 8 po 2 

8. 1 oz.Tr is 10 dwts.; 5 dwts , 4 dwts , 2 dwts 2 

of 1 dwt isl2grs; 8grs, 6grs, 4grs, 3grs, 2 gral 

9. of 1 yd IS 1 ft 6 in , 1 ft, 9 in , 6 in , 4m, 3 in.? 

of 1 ft 6 in. IS 9 in , 6m, 3m, 1^ in 2 

10. of 1 fur is 20 po , 10 po , 8 po , 5 po 2" of 2 fur is 10 po , 8 pa? 

of 1 pole IS 2 yds 2ffc 3 m, 1ft 6m2 

Fmd the cost of — 

11 1 cwt. 3 qrs. 14 lbs. at £3, 12s 6d per cwt 

12 1 cwt 3 qrs. 7 lbs at £2y 178 8d per cwt 
13. 2 cwts 1 qr 21 lbs at £66y 4:8 per cwt 
14k 3 cwts. 3 qrs. 21 lbs. at £44:, 28 per cwt 

15 13 cwts. 3 qrs. 4 lbs. at £2, 18^ 4d per cwt 
16. 17 cwts 1 qr 5 lbs at £2, IZs 8d per cwt 

17 1 ton 6 cwts. 2 qrs. 14 lbs at £3, 13s 4d* per ton. 

18 1 ton 16 cwts 1 qr. 7 ibs at £2, ds 8d per ton 

19. 18 galls. 2 qta 1 pmt at £1, ds 4d per gallon 

20. 21 galls. 3 qts. 1 pt at £1, 28 8d per gallon 

21. 8 ac 2 ro 30 sq po at ^66 per acre 

22. 3 ac 3 ro 25 sq po at .£120 per acre 

23 17 aa 2 ro 26 sq. po at £76, lOs per acre 

24 19ac 2ro 248qpoat £60, 6s per acre 

25 7 cwts. 1 qr 12 lbs. at £1, 195 8d per cwt 
26. 12 cwts. 3 qrs. 12 lbs at £1, 105 4<f per cwt 
27 5 cwts. 2 qrs. 16 lbs at £113, 3a 4d per ton 

28- 1 ton 10 cwts, 2 qia. 22 lbs. at £1, 135. lOcf per cwt. 
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29. 18 yds. 1 ft 0 in at £1^ 16#. per yard- 

30. 17 yds 2 ft 6 in at £b% 7s. 6d per yard. 

31. 7 yds. 1 ft 11 m. at 9# Ocf a yard. 

32- 11 yds 2 ft 9 m at 7# 3<f ayaid 

33. 16 OZ8 6 dwts 12 grs. of goltl at £Z, 17s 6d per oz. 

34*. 15 ozs 11 dwts. 8 grs. of gold at £3, 17i. Ocf per oz. 

35. 6 lbs. 13 ozs. 11 drains at £1, 1#. 4d. per lb 

36 5 Ibe. 11 OZS- 12 drams at £1, 2#. 8d per lb 

37. 7 cwts. 3 qrs 26 lbs. at £1, lOa 4d. pei cwt 

38. 7 cwta 2 qrs 24 Ibe. at £l, 7# 5d per cwt 

39. 3 qrs. IS lbs. 8 ozs at £8, 12*. 8d per cwt 

40- 3 qrs. 9 lbs 4 ozs at £10, 6# 4d per cwt 

41. 63 tons 15 cwta 40 Ibe at £1, 12# 8<i, per ton. 

42. 56 tons 15 cwts 105 Iba at £1, 5# 4d per ton. 

43. 1 ton 17 cwts. 49 Ibe- 12 ozs at £65, 6# 8d per ton- 

44- 1 ton 13 cwts. 38 Ibe. 8 oza at £52, 13#. per ton. 

45 9 cwts. 3 qrs. 14 Ibe. sA 30# a ton. 

46. 3 cwta 3 qrs. 14 Iba at 16#. 8^ per ton. 

47. 2 cwta 1 qr. 20 Iba 4 ozs. at £1, 17a 4d, per quarter. 

48. 1 cwt 3 qra 19 Iba 8 oesa at £l, 18a per quarter. 

49. 1 ton 14 cwta 1 qr. 11 Iba 12 oza at £4» 13a 4<1 per cwt 

60 1 ton 18 cwts 1 qr 11 lbs 6 ozs at £6, 10# Sd per cwt 

51- 5 yd«! 224 in, at £2, 1# 2d per yd. 

62. 3 yds 20] in at £3, 9# Bd per yd. 

53 3 lbs 11 ozis 18 dwts 4 grs at £3, 17# 6ci per oz. 

64 6 lbs 8 ozs 12 dwts 12 grs at £4, 4# Gd per oz. 

Emd, m £, # d and a fraction of a penny, the value of — 

66- 3 cwts 2 qrs 21 lbs at £55, 10#. Gd per cwt 
56 11 cwts 3 qrs 8 lbs at £3, 4# GcL per cwt. 

17 cwts 2 qrs 22 lbs at £4, 6# 7^d per cwt. 

58 25 cwts 3 qrs 8 Ibe at 9# SJof per cwt 
69. 7 yds 2 ft 7 m at 7# 9ef a yd 
60 15 yds 2 ft 11 in at lO# per yard. 

61. 19 yds 2 ft 4j in at £2, 15# 4d per yard. 

62. 17 yds 1 foot 7 in, at 6a 9^ per yard. 

63. 4 ac 2 ro 25 po at £111, 13# Zd per acre 
64- 44 aa 2 ro. 25 po at £65, 16# 7^(2 per acre 
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65. 3 qrs 14 lbs 12 ozs at i>*12, 16« 8c? per cwt 

66. 14 cwts 2 qrs 24 lbs at £4s, U per cwt 

67. 24 cwts 3 qrs 16 lbs 10 ozs at £2, Os 8d per cwt 

68 21 cwts 2 qrs 9 lbs 4 ozs at £2^ Is lOd per cwt 

69- 80 lbs at £6, IBs per cwt 70- 66 lbs at ^1, 5s per owt 

71. 3 tons 6 cwts 1 qr 16 lbs at £2, 15s per cwrt 

72. 1 ton 12 cwts 0 qrs 22 lbs at £4, 16s 8c? per cwt 

73. 8 nn. 6 fur 8 po at ;616, 6s per mile. 

74- 7 mi 7 fur 7 po at £16, 5s per mile 

76. 2 mi 3 fur 26 po 2f yds at ^10 per mile 

76. 1 mi 5 fur 32 po 3 yds at <^12 per mile. 

77. 2 ac 3 ro 24 po 11 sq yds at ^60 per acre 

78. 7 ac 1 ro 31 po 5J sq yds at £60, 12s per acre 

79. 11 cub yds 4 cub ft 144 cub m. at 8s 6c? per cub yd. 

80. 9 cub yds 7 cub ft 216 cub m at 7s 9cj? per cub yd 

Fmd, Jy Practice, as sbortly as you can, tbe value of — 

81. 973 tons 16 cwts 1 qr 8 lbs at £1, 15s per ton 
82 1452 tons 13 cwts 3 qrs 5 lbs at ;£l, 8a per ton 
83- 19 tons 19 cwts 2 qrs 13 lbs at 7s per cwt 

84 23 tons 17 cwts 2 qrs 23 lbs at 10a 6c? per cwt 

86. 289 qrs 7 bush 3 pks at 17a 9c? per qr 

86. 372 qrs. 7 bush- 2 pks at 31a 6c? per qr 

87. 465 ac 3 ro 10 po at ^33, 6a 8c? per acre 

88. 434 ac 2 ro 32 po 2f sq. yds at ^44 per acre. 

89- 216 tons 12 cwts 2 qrs at £Z2, 17a 2c? per ton 

90- 319 tons 3 cwrts 2 qrs 15 lbs 8 ozs at £9, 6a 8c? per ton. 

91 54 tons 17 cwts 3 qrs 18 lbs at 16a 4c? per cwt 

92. 65 tons 3 cwts 1 qr 20 lbs 9 ozs. at £1, 12s per cwt; 

93- 1213 ozs 6 dwts. 17 grs at 5a 10c? per oz. 

94. 35 lbs 16 dwts 12 grs at 2a l^c? per oz 

95, 99 mi 7 fur 70 yds at 3a 8d per furlong 

96 9 mi 7 fur. 121 yds at £671 per mile. 

97 345 ac 2 ro 15 per. at 42a 6o? an acre. 

98 779 ac 3 ro 32 po at £4, 3a 8c? per acre. 

99- 1759 ac. 2 ro 31 po at £1, 8a. 6d per acre. 

JOG. 1215 ac 1 ro 27^ po at ^19, 6a, 8c?. per acre 



INVOICKS. 


93 


XXVn. INVOICES* 

Make out bills with names, dates, &c., for — 

i. 6 lbs of mutton at per lb ; 1C4 Ibe. of beef at 8ct per 

lb , and lb& of suet at Bd per lb 

2. 8i lbs of mutton at per lb ; 7 Iba of mutton at per 

fb ; and J ib of suet at 8^ per lb 

3. 3 lbs. of tea at 1« Qd per lb.; 3 lbs. of coffee at la 6(i per lb.; 

and 7 lbs. of sugar at 2^ per lb. 

4 4 lbs of tea at 1^ 106? per lb ; 14 lbs. of sugar at 2^ per lb; 
and 6 Iba of candles at 86?. per lb 

5. 12 yds. of calico at Bid, per yard, 2 doz. reels of cotton at 

2^a per reel, and 4 packets of needles at Ifrf per packet. 

6. 12 yds. of muslin at *l\d. per yard, 3 doz. skeins of thread at 

\^L per skem ; and 6 knots of braid at '^\d per knot. 

7. 4 packets of note-paper at %\d per pkt.; 3 quires of blotting- 

paper at It, 9d. per qre ; and 500 envelopes at per pkt. of 25. 

8. 3 reams of foolscap paper at 4# 9dL per ream, 2 boxes of pens 

at lO^dL per box; am i gidlon of ink at 5a 9<i per gallon. 

9. 5 lbs. of American cheese at 8|d per lb ; 6 Iba of batter at 

la 5dL per Ib. ; and 8| ibs. oi bacon at lO^d. per Ib 

lO. 8 lbs. of lard at 9^ per Ib, 4 lbs. of batter at la 2(i per lb; 
and 3^ lbs. of Goigonzola cheese at la Id per Ib. 

I!. 7i lbs. of salmon at Is Bd. per Ib; 1 doz. kippered herrings 
at 2 for l^d ; and 2 tms of preserved lobster at 10|6?. per tm. 

12. 13 lbs of cod at 5jd; per lb , i a score of oysters at 3s. ScL 

per score, and lbs of dned haddock at per lb 

13. 5 loaves at 4^. each, i a stone of flour at 2s lO^d per stone; 

and 8 lbs of biscuits at 7Jc? per lb 

14. 7 loaves at 4^6? each, 3j il^ of flour at 2s lOd, per stone; 

and 12 lbs. of biscuits at 6j6?. per lb 

15. 2 bottles of cod-hver oil at la 2d per bottle; 3 ozs. of jujubes 

at 3id per oz.; and 2 doz. tablets of soap at 2id, per tablet 

faB. 4 ozs of cough loDenges at 2^. per oz.; ^ oz. of quinme at 
2s 3c? per oz. ; and 5 jars of meat extract at la K^a per jar. 

17 3 doz. bottles of sheny at 28s Bd. per doz., 6 doz. of bottled 
beer at 3s, 3d per doz ; and ^ doz. of whisky at 39^ per doz. 

18. 4 doz pmts of bottled stout a.t 3s 9d per dozen, 4 bottles of 

brandy at 63^. per doz.; and 6 doz. of claret at 18« 6c? per doz. 

19. lbs of cake at lOjc? per lb , 1 doz. pots of marmalade at 
Sid, per pot; and 1 pork-pie, weighing 2j lbs., at B^d per lb. 

20. 7i lbs. of cake at lldL per lb ; 3 doz. ices at 4^ each; and 
3^ lbs. of cooked ham at la 2^6?. per lb. 
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21. Ireg of mutton, lbs , at 9^d per lb , quarter of lamb, 16} 
lbs, at per lb ; steak, 5rlbs,at per lb, and cho2 

3^ lbs , at lOjci? per lb *** 

2Z Beef, 16^ lbs, at 8hd pei lb , mutton, 6| lbs, at 8d per lb' 
suet, 2f lbs , at 8d per lb , and pork, 8^ lbs , at *7^d per llx 

23. 14j yds, of calico at lO^d per yd , 9i yds of flannel at Is lOd 

per yd , 16 reels of cotton at Qs 3d per doz reels, and 8 yds. 

of ribbon at d^d per yd 

24. 13i yds of calico at 9d per yd , 8 pairs of socks at la 

per pair, 41 yds of nbbon at 9d per yd., and 2^ do4a 
collars at 6^. each 

25. 16i lbs of cheese at 10c? per lb , lbs of butter at 1« bd 

per lb , 24^ lbs of bacon at 9^ per lb ; and 3 shillings 
worth of eggs at 14 for 1« 

26 lbs. Stilton cheese at Is 2d per lb , 3 lbs of butter at 

1# &d, per lb , 13f lbs of bacon at 9c? per lb , and 10 lbs. 

of lard at 9f c? per lb 

27. 7 pairs of blankets at 18« 6c? per pair, 47 yards of cahco at 

per yard, ^ dozen pairs of stockings at 2^ 11c? per panr, 
and 3 pairs of gloves at Is lOJc? per pair 

28. 5 pairs of gloves at 2s 11^ per pair, 47 yds of chintz at Ojd 

per yd , 1 grc^ of buttons at 3Jc? per dozen, and 60 yai^ 
of fringe at la ' 3|c? per doz yds 

29. 2 stones of sugar at 2\d a lb , 10 lbs of tea at la 10c? a lb , 

8 lbs of coffee at la 4c? a lb , 12 lbs of currants at 5|c? a 
lb., 20 lbs of rice at 2jc? a lb , and 9 lbs of candles at 
lid a lb 

30. 7 lbs of raisins at 6^ per lb ; 4 lbs of figs at S^c? per lb j 

6 lbs of treacle at 3\d per lb , J lb of pepper at la 7c? per 
lb , 6 lbs. of tea at la lOjc? per lb , and 3 doz bars of soap 
at 8|c? per bar. 

In the following bills, when the exact value of any item cannot be 
expressed in current coin, charge the farthing next above it : — 

31 i lb of butter at 14^0? , j lb of cbeese at 6^c? , per lb 
32. 3 ozs. of butter at 16c? per lb , 2 eggs at 14 for la 

33 J lb of tea at 2a 1 Jc? , ^ lb of treacle at 2jc? , per lb 

34 2 ozs of coffee at la 7c? , 1 oz of pepper at 7c? , per lb. 

35. 1 lb 2 oz of beef at 7^c? , 3J lbs of mutton at 8jc? , per lb 

36. 3 lbs 6 ozs of pork at fl-Jc? , 6 ozs of suet at 8c? , per lb 

37. 4| yds of calico at 6c? a yd , J doz buttons at 2a 6 g? per 

gross 

38. § yd of velvet at 6a 9d per yd., 6 yds of braid at 9^ per 

3 doz ydr 
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39. 3i lbs. of beef at 8k?- per lb , IW of mutton at 9kf. per 

lb , and 7^ lbs of pork at per lb 

40. i lb of tea at Is lO^d, per lb.; li lbs of bacon at 7id per lb.; 

and j lb. of cheese at per lb 

41 § yd of serge at la 10c? per yd , dozen buttons at 2|<i. per 
dozen, and 3^ >ards of fringe at 6^0?. per yard. 

42. 6^ yards of silk at 4«. 11c? per yard; 2 dozen and 8 buttons 

at 7jc? per dozen; and 7^ yards of bning at life? per yard. 

43. 7 lbs 5 ozs of mutton at 9<? per lb.; 11| lbs. of beef at 

per lb ; and 11 ozs. of suet at Sd per Ib. 

44. 6 lbs. 1 oz. of veal at 9<?. per lb., 7^ lbs of lamb at iljc? 

per lb , and IJ Iba of suet at 8Jc? pei lb 

46 Beef, 1 1 lbs 6 ozs , at 8c? per lb ; mutton, 7 lbs 10 ozs , at 

9^c? per lb ; and veal, 10 lbs, 2 ozs , at 84c? per lb. 

46. 13 lbs. 5 ozs, of bacon at per lb ; 5 lbs 11 ozs. of cheese 

at O^c? per lb , and 8 lbs. 7 ozs of lard at 10c?. per lb. 

Make out and receipt detailed accounts for — 

47. 6 lbs. of tea at 2s IJc?. per lb., 3 lbs. of cojffee at 1^ 8d per IK, 
and 3 ozs. of cloves at la. 4d. per IK, purchased on Jan. 7 ; 
i IK of pepper at la IJdL per IK, and 7 lbs. of nee at Zs, IQd, 
per stone, purchased on Feo. 15; and 2 doz tablets of soap at 
Zid per tablet, 2 ozs of nutmegs at 3a 3cf per Ib , and 3 tins 


Z^d per tablet, 2 ozs of nutmegs at 3a 3cf 
ctf samines at Ilk? per tin. purchased on 


per Ib , and 3 tins 
saidinea at llj<? per tin, purchased on Mar 4; deducting 
a discount of 6d. in the pound from the total amount 

48. 23 yds of ribbon at 1 j? 9c? per yd., and 29 yda of calico at 

per yd , pui chased on May 7, 4 collars at Sje? each, 
3*" pairs of gloves at I5 Hid- per pair, and f yd of velvet at 
95 11 4V? per yd , purchased on June 6, and 3 doz. yds of linen 
at l5 bid per yd, 20 yds of huckaback at ll^c? per yd, and 
2j yds. "of oilcloth at I5. 9k? wr yd, purchas^ on June 17, 
deducting a discount of 6d in the pound from the total. 

49. 3 packets of note-paper at Is lid per packet, lOOO envelopes 

at Ijd per packet of 25, and 3 gross of pens at 2& Z^d, per 
gross, purchased on Aug 3; 30 books at Is. 6d each, and 21 
books at 15 4d each, purchased on Sept. 12, and 2 quires of 
blotting-paper at Is 6|c? per quire, and 14 books at 35 6t/ 
each, puz chased on Sept 27, allowing a discount of 2c? in the 
shilhng on books only 

SO 12 books at 25 6d, each, 6 books at 45 6c? each, and 3 reams 
of foolscap paper at 45. 3c? pei purchased on Oct 3; 

2 gross of pencils at 8|c? pei dozen, 20 books at 9c? each, and 
4 books at 35 6c?. each, purchased on Oct 23 , and 500 enve- 
lopes at IdL per packet of 25, 24 books at 25 each, and 3 gross 
of penholders at 2a 10a ]^r gross, purchased on Nov 12; allow- 
ing a discount of 3ct m the shilling on books only- 
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EXERCISES xrvm. 


XXVIII. DECIMALS. 

Notation. 

Express, m words, the meaning of — 

>. *7; -07, -007, >0007; .00007, *000007, and *0000007 

2. *08; *0008; *8, 00008, *008, *0000008, and .00000& 

3. *28, *46; *486 , 271, *083, *803; *0041, and *0632 

4. 2 3; *601; 5*03 , 24-06, 17*17, *089 , 66*66, and *6666 

Express m figures, with the decimal notation — 

5 Three Seveo. teniht , Eight To\a thmtand&t. 

6. tenth-, hundredths , TS\fi& hundredths , thousandths 

7. '^o thousandths , Bev&x ten-thousandths , Six mdhonths 
B. ten-thousandths-, 'Eova miUwnihs , ISin^ thottsandths 

9. Two, and iAaeo-tenihs , Twelve, and aevett-hundredths 

10. SevenlT', and s&v&ii-thousandths , Ten, and one-tenrmilltonth 

11. Twenty-one hundredths , Seventeen hundredths , JEleven tenths 

12. Twelve hundredths, Nineiy-nme hundredths. Thirty-three tends. 

13. Two-hnndred-and-two '^onxheenmdLwnths 

14. One-hundred-and-nine hwndredths-. Eighty-seven ten-thousarndths. 

Write down, at sight, as a decimal, the value of — 

IB. *23X10. 20. *006X10 26 1*234X100 30 *2057X1000 

16. *67 X 10 21. *701 X 10 26. 6 003 X 100 31. 2*316 X lOOtt 

17. 4*6 X 10 22 9*21 X 10 27. 4*21 X lOa 32. 41 -OB X 1000 

18. 7*2 X 10 23. 5*34 X 10 28. 6*03 X 100. 38. 6*2 X lOOtt 

19. *08X10 24.72*46X10 29. 12*1 X lOa 34^*008X1000. 

3B. 2*3 -r 10 40. 61 10 46. 163*1 -MOa 6a 286*1 -r lOOtt, 

36. 6*1 -i- 10 41. 29 10 46. 407*6 -MOO 51. 400*9 -^lOOtt 

37. *5 -MO 42. 60*3 -i- 10 47 43*7-r-100 62. 21*3-rlOOJ). 

38. *7-^10. 43. 8*02 -r 10 48 80 2 - 7 - 100 . 63 80*6 — 1000 

39. "OS-rlO 44. *001 -r 10 149 2*3-^100 164. 1*2^1000. 

Multiply 4*728, 3045, *00847, 23*067 and *0000703, eadi 
66. by 100 66. by 1000. 67. by 10000. 

Divide 2340*7, 70300*67, 400*1, *03 and 4*367, each 
68. by 10. 69. by 100. 60. by 10000. 
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XXIX. DECIMALS. 

Addition and Subtraction 

Add together — Snbtract — 

1. 3'26, 4*32, 7-04, 5-29 and 1-02. II. 2-75 from 7*2a 

2. 1-035, 2-603, 1-606, -324 and -017 12. 6-247 from 8-319. 

a 7-5, 3-42, 1-354, 4-706 and -83 13. 43-57 from 76-37. 

4. 1-073, -457, 8-213, 11-007 and -06 14. 38-72 from 81-42. 

6. 17-2, 1-35, -043, -245 and 20-8 16 3-427 from 14-0238. 

6. 4-07, -436, -009, 23-07 and 41-1 16. 7-59 from 11-102. 

7. 71, -0341, 810-2, 53-245 and -0003 17. -635 from 2-18. 

8. -047, 2-7, 43-07164, 1-37036, 420 18. -598 from 1-23. 

9. 172-1, 3-40532, -00878, 30-006, 2 19. 1-6875 from 17-04. 

10. 3601, 3-501, 36-01, -3601 and 350-1 20. 3-3078 from 26-61. 

Find the sum of — 

21. 4031-06, 108-304, 9-001346, 76-739 and 260-0007. 

22. -608242 -0316044, 1-8034, -086, -9106 and 20. 

Fmd the difference between — 

2a -5 and -05. 29. -0473 and -437. 86. 2 and -9871. 

24. -007 and -07. 80. 43-87 and 4-887. 8a 7 and 3-4g6a 

26. -3466 and -35 81. 2-6478 and 2-60678. 37. 10 and -01. 

26. -86 and -859. 32. 6-561 and 65-6132 38. 170 and -017. 

27. -9 and -90 33 -34572 and 1-23 39. 5-05 and 50-5. 

28. -09 and -1. 34. 7-4 and 6-98075. 40. 78-9 and -978 

Find the value of — 

41. 2-7 4- -031 — 1 -5638 -f- 40-26 — 23-709. 

42. 16-8 — 3-47613 — 7-261 -f -0083 — 3-4541. 

43. 24-68 — 13-679 + 2-468 — 1-3679 — 10. 

44. 900-87 — 80-076 — 7-0065 -f -60054 — 600-4a 

46. a) — -02 + 2 2 + 200— -002 + 22-2 — -00222 

46. 333 — -0333 + 33-3 — 3-33 — -333 + -00333. 

47. Take the sum of 2-346, 23-45, 20-3046 and 30-0046 from 80-1 

48. Subtract 2-29997 from the sum of 1-8, -2304, 11 -50603, and -03417 

49. By how many does the sum of -1, -2, -3, -4, -5, -6 and -7 

exceed the sum of -1, -02, -003, -004, -005 and -006 ^ 

60. By how many does the sum of 6-565 and -5555 exceed their 
diffeiimioet 

(MS?) ® 
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EXERCISES XXX, XXXT. 


XXX. MULTIPLICATION OF DECIMALS. 

Multiply — 

1. 2-4 by 7 0. 4*17 by 230 17 *043 by 2.06 

2. -47 by 12 10 15 6 by 3100 18 1.66 by .67 

3 1-43 by 17 II 043 by 7100 19 -305 by 42. 

4. .035 by 23 12 0018 by 18000 2 0 213 4 by 0086 

e 5 32 by 107 13 7 3 by -5. 21 3 25 by 1.24. 

6. 14*09 by 201. 14 2*8 by 6 22 7 62 by 2 36. 

7. *087 by 40 15 * 073 by 9 23 0318 by 4*05 

8 -0063 by 70 I 16. -027 by 1.03. 24 *6072 by *0014 

25. 2.145 X -014 29 3020 X .016 33 

26. 316 2 X "00107 30. 2461 X *207 34. -02 X -004 X-l 

27. 3-402 X *0203 31 -007853 X 035 35 17 X -07x1-7 

28 30 636X1-206 32 - 3046 X 00061 36 31 X 3-1 X-03L 

Find the continued product of — 

37 2, -3 , 04, -005 and -006. 38 7, -07, -007, 0007 nnd 70ft 

39. 21, 2-1, -21 and -021 40 -23, -023 , 2-3 and 230a 

XXXI. DECIMALS. 

Division by an Intbsbe 

Divide, using ifunt divisions — 

I 24 82 by 2 9 26-007 by 6 17. 14-1 by 16 

2. 69-042 by 3 10. 17-1 by 4 18 -137 by 26 

3 2-7646 by 6 II -34 by 8 19 3-7 by 32 

4 -0X768 by 8 12 9 by 8 20 -0145 by 64 

5. 1246 5 by 9 13. 371-488 by 16 21 3-6 by 160 

6. .1462 by 12 14 3-8475 by 25 22 1 4 by 320 

7. 1-063 by 5 16. 1-7966 by 36 23. 29 5 by 2600 

8 231-3 by 4 13 2-4304 by 28 24. 831-2 by 640© 

Find, as a decunal, the complete quotient of — 

26.26-64-^37. 29. 1670-4-^-174 3 3 26-1-^2176 

26. 4-983 -T- 161. 30.177 1-^1012 3 4 4006-7 -i- 389 

27 1 7388-^207 31 .7-M76 35 7-1-^3126 

28. -01136 -r 71 32. 18.8-7-626 1 36 643 2-7-4096. 

37 22708-8 by 3800 38. 616-1 by 39700 

39. 21475-06 by 7041000. 40. 13723-226 by 80^0a 
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DIVISION OF DECIMALS. 


Divide, using tJiort divisions — 
I. 35-082 by -3 


2. -67144 by -8. 

3. -61706 by -07. 

4. 2-15736 by -04. 

6. 01331 by 1-1 

6. 34-56 by 1-2. 

7. 1-73871 by -009 

8. 4-00004 by -0011. 

9. 682-4 by -05. 

lO. 35-16 by -006. 

Divide — 


11. 12-6 by -0012. 

12. -6121 by -08 

13. -01 by -004. 

14. 1 by -05 
IB. 30 by -008 

16 7000 by -0004 

17. 24-112 by 1-6 

18. -27648 by -16 

19. -2317 by -26 
20 605-39 by 2-5 


21. 4-431 by -32. 

22. -5709 by -032. 

23. -03 by 6-4. 

24. -9763 by -0064 

25. 2-1 by -24. 

26. 4-6 by -036 

27. 6-1 by -0025. 

28. 49-7 by -026. 

29. 1-5 by -0064. 

30. 7 by -32. 


31. -0606 ^ 2-3 

32. -0507 -j- -039 

33. -002232 -J- -031. 

34. -000163 -i- -17. 

35. 7-7811 -f- -037 

36. 5-6811 -067. 

37. 30-5118 -i- 50-6 

38. -368307 -i- -059. 


39. 4-96 16-5. 

40. 4-83 9-2. 

41. -0341-=-. 124. 

42. 1-71 -i- -76. 

43. -060248-5-27-2. 

44. 72-5026 -5- 7-85 

45. 12-19192-5-30-4 
46 -66341 -5- -0475 


Divide, four places of decimals — 

56. 1-3 by 7 58. 6 by 8-4 

56 -41 by 110. 59. 2-4 by 19 

57. -43 by 8-1. 60. -38 by 41 


47 1028-5 -0017. 

48. 17-25 -r -0023. 

49. 41 -062. 

50. 800 -i- -00126. 

61. 35 -5- -0176. 

52. 84-375-^-00375. 
63 1215013-8-^2-023. 
54 343-9836 -5- -01606. 


61. 6 by -053 

62. 10 by -029. 

63. 48-1 by 9700. 


64. Divide 23-065 by 3-6. Hence, -without further wori, -write 

down the quotient of 23-066 -5- -0035. 

65. Divide 210720-6 by -4206. Hence^ by imqiection, find 

-2107206-5-42-06 

db. Divide 85-9625 by 26-46. Hence, find 85-9625 -002645. 

67. Divide 261 by 217-5. Hence, by inspection, find 26-1-5-2-176; 

2-61-5- -0002175; and -00261 -5- -2176. 

68. Divide .51-61 by 39-7 Hence, impection, find -5161-5-3-97; 

61610 -5- -397; -5161 -5- -0397, and -05161-5-397. 

69. Find the integral part of the quotient of 7-513-5- -23 and tiiie 

dechnal remainder. 

70. What integral number of times is -27 contained in 140, and 

wl^t dedmal remains over! 
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EXERCISES XXXVI, XXXVII. 


XXXVL recurt^tng decimals. 

Express as vulgar fractions in their lowest terms — 

I -2 r. -9 13. •23i 19 il924 25 8241'r& 

2. >6. 8 7-§. 14- *276 20 -65691 26 t5824i 

3 6 9 -M. 16. 10-316 21 -14286? 27 476190 

4. .g. 10 -46 16. 6 83? 22 -428671 28 923076 

6. 4-? 11 l-?2. 17. -^079 23. 1-571428 2 9 086419753 

6.11-1. 12.4 96 18. 4065 24.3-867142 30 -0110864745. 

31. -8g 37. 0l6 43 -238? 49 -819512 | 56. 9285714 

32 -36 38. -97^ 44. -383? 60. -60731? 66. -6671428 

33 2-6? 39. -0109. 46. 1-236L 51 -000106 57 -03428671 

34. 1-Oi 40. -02^ 46. 3-0026 62. -114683 58. -12914285? 

36. -231. 41. 1-483 47. •10g46. 63 -064814 6 9 8392857U 

36, -348 42 2-7083 48 -34469 164, -1003378 60 06?69236. 

XXXVn. RECURRING DECIMALS. 

Addition and Subtraction. 

Fmd, without reducing to vulgax fractions, the value of — 

1. .g?-+- 5456 ] II. -3746 — 0855 21 4-7656 — 1 o586 

2. .54+-57L 12. 1-4865 — 7381 22 - 2055l— 0001764 

3. .i4285?+-676 13. 9-7855 — 6-755, 23 61342 — 36 

4. -i76904+-584 14. -2475— 1055 24. ?42— 3166 

6. .25-f-76i 16. -4576 — -3026? 26 639-f-62?4-a 

6. -40l5+-52 16, 3.4I2?— 1-08? 26 5?+ 6 + -46 

7. 1-864+-66. 17 3-2471-2-2471 27. -2-+- 64 

8. 6-14?-fl-005 18 1-575— 1-0576 28. -409 + 61+ 4?9 

9. •0I+-OO2+-6. 19. 17 — 14285? 29 - 61425 + 25576. 

JO. -413 + -8 + -04 120, 6 — 076925 30. -4466 + -6096 — &. 

Simplify — 

31, 123-6462+34-636?+70-46 36, 6-3567142 + 960671425 

32. 4-35+7e5 + 7-26l5+l-64? 37. 3-7045 + 1 -066? — 2 6136 

33 3 715+2 66712+6-6+-125?. 38. -4716- -2590 + 2 13055 
34. 208791 + -676923+. ?14286 39 •55 + -646 — l7630i + 999 

36. • 1567142+. 286714+. 0286714 40. -97666+. 7341465 — 60975. 
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XXXVIIL RECURRING DECIMALS. 

Multiplication and Division. 


I^nd, without reducing to vulgar ftacuons, the value of — 

1. -32 X 4. 4. -466 X 12 ' 7. 3-243? X -5. 

2. 3-45 X 3 6. -TM X 45. 8. -(»7i3 X -08. 

a 7-M X 5 6. -316 X 23 1 9. .4f6 X -015. 

10. -384? -r 5 13. -7056? -f 24 lA 23-4653 ~ -02. 

11 7-345 -f 4. 14.1-3 4-37. 17. 15-46 4 -21 

12. .372i4 4 16. 16. 14-5 4 41. i 18. 4-83 4 -036. 

19. Multiply -364583 by 4700a 20. Divide -006264 by -00027 

Express as a decimal the product of — 

21. ‘63 X -539 24. -90 X 7-83 27. -0495 X -30Sf 

22. -06 X -163 25. -8? X -Si. 28. -56? X -4896i 

23. X -91^ 26. 6-76 X -05. 29. 1-16 X -42867i 

Express as a decimal the quotient of — 

SO. -1576 4 56§. 33 1-64 410-09. I 36. 23-^4-946. 

31. -§i4*0i 34. l-&i4 3-^. 37. 17-bl 4 -628§. 

32. -370 4-6. 36. 1 -89 4 •?14286. 38. -8547 4 1-3676& 

39 Multiply 6-§6 by .67142§ 40. Divide -2i4286? by -68730i 

Simplify, giving results as decimals : — 

41. -066 + -75 X -SS. 42. 2-4 X 7-6 — 1-84. 

43. (12-6 — 7-416) X 2-i 44. (8-416 + 5-683) 4 2-1 

46. 1 -71 4 (-14285? + -286714). 46. -428571 X (4-3 + 3-4)t 

47. -428571 X 4-3 + 3-4. 48. 1-71 4 -14286?— -285714 

* 49. 1 84 X -85 4 6-^. 60. 1-01§ X *1§ 4 -034 




69. 


2-7916 X 3-23? „ 

• » y X •Uw 

1-861 X -809$4 


66. 1-6X^X 
•61 


•825 
• 416 ’ 


58. 


2»8 X 11-^ 
5-681 


1-63 

.45 


-0416 4-^ . -78 
• 02 ^ 4-063 ' -8 


60. 
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EXERCISES XXXIX 


DECIMALS, 

r 

TiLtrS OF A DECIMAIi OF A CONCRETE 


Fmd the value of — 


I. *375a 

7. 376 of 6d 

2. 4*625a 

8 3*75 of 3d 

3. £*85. 

9 7375 of 10a 

4. £2*176. 

lO. 1 0626 of 5a 

6. £*1375 

11. 1*6625 of 2a 

6 £-9375 

12. *65626 of 4a 


18. -6875 of 3 ji 
20. *53125 of 6< Bd 
2t. 1-126 of 2« 6d 


22. 2 825 of 5g lOd 
23 1.0625 of a guinea. 

24. 1 *0375 of £3, 10a 

26. *376 of ,£3, 17a 6cl 

26. *1875 of £4, 2a 8cf 

27. *0136 of £14, 6a S^d 

28. *001024 of £16, 6a ejd 


Quantity. 

13 1 6875 of ^2 

14 3*0325 of £6. 

16. *696875 of £l 
16 *778125 of £1. 

17. *4790625 of £10, 

18. *0053126 of £20 

29. *8125 of 1 cvrfc 

30. *0626 of 3 owts 
3t. *07890625 of a ton. 

32 *66796875 of a ton. 

33 2*34375 miles 

34 *90626 of a cub yd 
36 *8126 of 2 tons 4 cwt 

36 4*2128 of 5 cwt 2 qr 9 lb. 
37, *028125 of 1 mi 6 fur 
38* • 390625 of 6 a la 24 p 


39. Fmd the value of £ 525 + 6*26 of 10a +52 6a 

40. Fmd the value of £1*285 — 6* 116a +6*92 farthings 

41. Add together 2*6 of 1 ton 6 ewts, 3*125 of 2 qrs 16 lbs 

and 3*76 of 1 qr ’ 

42. Add together *9 of a pole, 241 of a yd , *97 of a foot, and 

•684 of an inch 

43. From *6409 of 1 ac 2 ro taie the sum of * 1892 of 4 ac and 

•1894 of 3io 

44. Subtract the sum of 3125 of 6 cvrts and *032 of 3 cvrts 2 ars 

14 lbs 4 ozs from 2 cvrts ^ 


Find the value of — 

46. *83 of 2a e<f j 49 -ei of 1 yd 63 

46 02f of lOa 6d 60 *oiB of 1 po 64 

47. *7916 of a guinea 61 *01^ of 5 mi 66 
48 *048 of £1, 12a. 9j(f 62 2*36 miles | 68 

67. Fmd the difference between £ 6416 and 3*d69S of 8a 5d 

68. Subtract f’69236 of 5a Bd from *669 of 9a 2d 

69. From .866 of 2 cvrts 26 lbs take 3 2^ of 2 qrs 10 lbs 
60. Take *36 of 6*626 tons from *70^ of 6 tons 3 cvrts 14 Iba 


*42867i of la 2d. 
367142§ of £1, la 
•0177083 of £1 
014204§ of £1, 2a. 
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XL. IJECIMALS. 

£FJ>trCTIOX OF ONE QUANTITY TO THE DECIMAL OF ANOTHER. 


Express — 


f. 8s as the decimal of £l 

2. 12# as the decimal of £1. 

3. 3s 

£1, 

4. 7s. 

. £1. 

5. 5s 

£1 

6. 15s 

£1 

7. 2s 6d . 

£1 

8. 4s 6d. .. 

£1. 

9. 2# 3d, 

£1 

10. 1« 9d. . 

£1. 

H. 9c? 

Is 

12. IJd. . . 

Is 

(3 7^ . 

1# 

14. Sid. 

. 1# 

16. id 

1# 

16. Hid. 

.. 1# 

17. 15s. 6d 

£5 

18. 10«. 6d . 

£3 

19. 4# 4^0? 

£10 

20. 14* 7id . 

£5. 

21. 1 qr 7 lbs . 

10 cwts 

22. 2 qrs 21 lbs. 

1 ton. 

23. 2 cwts 1 qr 7 lbs 

1 ton. 

24. 1 ton 3 cwts. 14 lbs 

. 5 tons. 

26. 1 lb 5 02S. 

1 cwt 

26. 7 ozs. . . 

. 2cwteL 

27. 1 chain ... 

1 mile 

28. 2 ft 7iin. 

100 yda. 

29. 1 aa 1 ro. 10 po. 

12 acrea 

30. 3 ac 1 ro 2 po 

50acreB. 


31. Beduce 2s 7^ to the decimal of 8 guineas 

32. Beduce 6s 6^d to the decimal of 4 guineas. 

33. What decimal of ^100 is £5, 17s. 7^d ? 

34. What decimal of £20 is £7, 13#. 6|ci? ? 

35. Express £5, 3# 4^d as the decimal of £1. 

36. Express .^14, lOs- 10^. as the decimal of £U 

37. What decimal of .£1000 is | of a guinea? 

38. What decimal of .£100000 is 2f of £4? 

39. What decimal of a ton is 2 cwts. 3 qxs. S lbs. 8 oas.? 

40. What decimal of a mile is 11 po 4 yda 4j in ? 

41 Express If of ^ of £1, 12s. Id. as the decimal of .£100 
42. Express of -153 of 12#. 8d. as the decimal of £10 

43 Beduce 2-307 of .£1, 3# 2^ to pence and the decimal of a penny. 

44 Beduce -1703 of £2, 13«. Sjdl to pence and the decimal of a 

penny 

46. Beduce -00126 of 2 qrs. 3i Iba to ounces and the decimal ci an 
ounce. 

46. Beduce -316 of 9 lbs. 7 ozs. 6 grs to dwts. and the decimal of 
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47. Eeduce 027 of 1 qr 3 bush 3 pks 1 gal to pints and the 
decimal of a pint r 

48 Beduce 1-0374 of 3f acres to sq yds and the decimal of a 
sq yd. 

49. Subtract -0015 of a week from *376 of 1 hr 20 nun, and 
express the result in seconds and the decimal of a second 

60. Subtract -0023 of 1 week 1 day from -63 of 6 hours, and 
express the result in minutes and the decimal of a minute 

Express — 

5!, 8c? as a recurring dec of Is 62 5c? as a recurring dec of Is 


63 Ic? . . 

Is 

64. isa 


Is 

65 10|c? . 

Is 

66 Hid 


Iff. 

67 IZs 4d 

£l 

68 16« 8d 


£l 

69. 7a 2c? 

£1 

60 5s Id 


£l 

61. Reduce 

10s 4c? to the recurring decimal of ^1, 7s 6c? 


62. 

19s . 


£4, 8s. 


63 

8s 6c? 


;61,4s 


64. 

8s 7c? 


£3 


65. 

5s lid 


13s 8d 


66. 

3s 8ic? 


12s 4c? 


67. . 

3s 9d 


4s 8c? 


68 

4s. 6c?. . . . 


6s 6c? 


69. . . . 

7 cwts 21 lbs 


2 tons 16 cwt 


70 

2 qrs 7 lbs . 


8 cwts 1 qr 


7\ 

1 inch 


1 pole 


72. . 

1ft 6 m 


i nule 


73 

^ of 1 yard 


1 of 3 fur. 


74. 

i of 4 ozs. 19 dwt 


16 dwts 21 grs. 


76- 

11 sq po 11 sq yds 


1 acre 


76. 

1 day 17 hrs 


7 days 7 hrs 



77 What decimal of 2 gmneas is £l, 14s 9jc? ? 

78. What decimal of 11 cwts is 11 lbs 11 ozs ^ 

79- Express the sum of 008927083 of ^£100 and •685714§ of 
2s 7d as the decimal of ^41, 13a 4c? 

80. Reduce the difference between •10i53846 of 1 qr 12 lbs. 
10 02 S , and 000066X04X6 of 3 tons to the decimal of 9 lbs. 
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XLiI. MISCELLANEOUS EXERCISES. 

I. Which is greater . Three-thousandths, or Three-hundredtha? 
2- Express in figures, as a decimal . Three and three-thousandths, 
3. Express -000007 m words 
4 Write as a decimal 

6, Add together 3-0064, -08456, 327-265, and 14 00983. 

6. Subtract 63-94306 from 60-1531. 

7. Multiply 82-5604 by -08426. 

8. Divide 157-311 by 3405 

9 Simplify 8 8 — 2-034 X -35 

lO How many times is -0005 of a penny contamed in a shilhngt 


11. Which is greater * Thirty- thousandths, or Three-hundredths? 

12. Express Thirty-seven miUionths m figures. 

!3 Write -0047 as a vulgar fraction. 

14. Find the sum of 85-0609, 4-68403, *00689, and 529-873- 
16 Fmd the diflference between 59*98063 and 72-480527. 

16 Find the product of *98236 and 370-95. 

17. Divide, using short division, 271-403 by 64. 

18. Divide 2-3617 by *005. 

19. Simplify (8-8 — 2-034) X -35. 

20. A mowed -175 of a field, and B mowed -0175 of it: what 
decimal part of the field then remamed unmown? 


21. Write down, at sight, the value of 4-7031 X 100. 

22. State fully in words the meaning of 2-106 inches. 

23. Express ^ + asadecimaL 

24. Express -0112 as a vulgar fraction in its lowest terms. 

26. What must be added to 91-006706 to make 100*3? 

26. Find the square of -0217. 

27. Divide, using short division, *167036 by *0032. 

28 Simplify 2-34 X 1 *026 *0009. 

29. The product of two decimals is *135; one of them is 11*26* 

find the other. 

30. Reduce £l *0376 to pence. 
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31 Write dowiL. at sight, the value of 29-35 — 1000 

32 Express 3*00671 as an improper vulgar fraction 

33. Emd the value of 116-001 — 47*91308 

34. Find the value of 1593 — -0472 
36 Find the value of 2-406 X 01308 

36. Find the value of 27-9875 + -0059625 + 381 4 + 97 + -59623. 

37, Change ^ decimal 


38. Simplify 


6.3 — 4-26 
•0017 


39 Reduce £6-1875 to pence 

40 Express 2 qrs 14 lbs as the decimal of half a ton 


41. Add Eleven to Ten and eleven thousaTidths^ 

42- Write do^svn, at sight, the quotient of 47-83 — 100. 

43. Find the value of 14-1-7-668+1-42326-5-008+. 2504-3-197. 

44. Fmd the cube of -023 

46. Divide -00567525 by *0806. 

46. Express as a decimal 

47. Sm^plify 

48. Express -7875 of a mile m furlongs and poles 
49 How many times is £-125 contained in 17-65 ^ 

60 Reduce £3, la l^d to the decimal of £5 


61. From One hundred, and seven take One-hundred-ani. 

62. Write down at sight the value of 67-83 X 1000 

63. Find the contmued product of 3-4, *34, -034 and 3400. 

64 Find the value of 24-048— 3 2735— 08—12 63575—6-7—1-311/ 
66 Divide 204-079 by 0437 

66. Express *71875 as a vulgai fraction m its lowest terms 

67. Simplify 

•d4 

58- Fmd the value of 5-25625 of 1 oz 13 dwts 8 grs 
69. Express -42 of 45 lOjii as the decimal of £1, II 5 6d 

60. A book is 1| inches m thickness , the covers are each m 
in thickness, and there are 600 pages, what decimal of an mch 
15 the paper m thickness? 
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6f. Which is greater, -3456 or -35? 

62. Wnte down at sight as a decimal the value of 

1000 

63. Without dividing, express ^ as a decimal 

64. What must be added to 87-6993 to make 392-0062436? 


65. Divide the product of -004 and 32-4 hy 6-4. 

66. Simplify 2-345 X -062 + •S5461. 

22-4 250 1-2 

•26 -8 -0075“ 


67. Simplify 


68. Find the smallest integer which contams 7*4 and 1-11 each an 
integral number of times. 

69- How many times is -01 of an inch contained in a yard? 

70. Express the sum of ;60-1037 and ^1-0713 in £ s. d. 


71. What IS the difference between -700 and -7? 


7^1 lOO 

72. Wnte down at sight as a decimal the value of 

73. Without dividing, express as a decimal 

74. Find -479 + -479 + -479 + -479 + -479 + -479 + -470+ -470 

+ -479 + -479. 

76. Divide the difference between -7 and -12 by -4. 


76. Simplify 

77. Simplify 


6240-1 — 62-104 
•23 — -023 
•0023 4- 23000' 


-0835. 


78. Find the smallest decimal which contains -0289 and 1«87, each 

an integral number of times 

79. How many times is -003 of a shilhng contained m a guinea? 

80. Express the sum of -625 of £Z and -176 of £3, 2s. 6a as the 

decimal of ^60 


81 Fmd the value of -91 X 19 X 1-01 X 110. 

82. Without dividing, convert -g^ 4 into a de cimaL 

83. Reduce i 4 sV + lAj + vts + to a decimal 

84. Find the sum of the squares of -17, -0X7 and -001 7r 


85. Simplijfy 


•0038426 — -00183 
-013 4 -022 


86. Simplify (-03 4 -016) X -1 — -03611 4 7-86. 

87. Find the value of 4-2128 of 6 cwts. 2 qrs. 9 Ibe. 

88. Reduce -0125 of of 1 mile 23 poles to mches and the 

decimal of an inch. 
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89 '278 of a certain sum of money is £l, 3s 2d Find the sum, 

90. Divide the sum of ^10, 2^ Id ^between A, B and C, so that A. 
may have -6 of the whole sum, B *06 of it, and C the rest 


91. Express 2-4 X 3*15 as a vulgar fraction in its simplest form. 
1 . 1 . 1 , 1 


92 Show that 


1X2^2X3^3X4^4X5 


= .8 


93 Find the difference of the squares of 5*4 and 4 6. 


94 Simplify 22*891 + -23 X (100*1 — 90*09) *013. 


95. Simplify 


*00281 X *0625 
13*39—11 986 


96, Find the value of 3*725 of 25 miles 4 furlongs 

97. Reduce | of 69 of 1 day 3 hours to minutes and the decimal 

of a mmute 


98. What decimal of £5, 4s 6d is *25 of ^1, 6s l^d ^ 

99. Fmd the value of 2 of 6s 6d + *4376 of i^l + *25 of 

£1, I2s 4d +*\ of a crown 

100- A man after paying away 75 of his money to one person, and 
then *75 of the residue to another, had £6^ 13« left How 
much had he at first 


10 1 . Which IS greater *44 or *4 * 

102. Fmd the complete quotient of 9*4—11 

103. Reduce ^ to a decimal 

104. Convert *f29 into a vulgar fraction in its lowest terms 

106. Add together 2* 13?, 3*823 and 1-29 

106. Subtract 3 *162 from 5*714546 

107. Multiply *64 by 3-6 

108. Divide *123 by -i, and express the result as a decimal 

109. Find the value of *69 of 2s. 9d 

no. What decimal of 1 cwt is 16 lbs ? 


lit. Express m figures, as a decimal, Seventeen nmety-ninths, 
112 Fmd the complete quocient of 9*1-7-41 

113. Reduce ^ to a decimal 

1 14. Convert *973 mto a vulgar fraction in its lowest terms. 

115. Fmd the sum of 1*345, and 2 083 

116. Find the difference between 2*535 and 2*535. 
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117. Express the product of *759 and *46 as a decimal. 

118. Divide 3*5 by ‘7-07, and express the result as a decimal 

119. Find the number of square yards m -02^ of an acre 
120 What decimal of a guinea IS equal to *375 of £1? 


121. From sixty-three hundred take sixty-three kundiedtlu, 

122. Multiply 3-7532 by 1000, and divide 4-27 by 100 

123. Change 4-236 into a vulgar fraction in its lowest terms. 

124. Reduce to a decimal 


126. Divide -008583 by -024, without changing the decimals into 
vulgar fractions 

-203 X -003 X 16 


126- Simplify 
127. Simplify 


-008 X -0029 
2-8 X 11-36 


5-681 

128. Find the difference between 


-6 of 6». and -16 of 16 j. 


129. Reduce 1-047 of 14 days 5 hrs. to nuns and the decimal of 
a minute. 


130 How many pieces each -0014 inches long can be cut from a ime 
whose length is 2-5 inches! How long is the piece which is 
left over ! 


131 Write down as a decimal, Eighty-three mne-hundred<i7id-mneiy>- 
mntks. 

132. Reduce -016 and -016 to vulgar fractions in their lowest terms. 

133. Convert and into decimals 

134. By what decimal must -000471 be divided to give the quotient 

200 ! 

•53 -826 

136. Simplijfy of of X-6. 

iKtfi Q'lTvtT^i-tAT 12 i-4 -064 *— • -066 

436. Simplify — 

137. Multiply 2 *40? by 83 without converting the decimal to a 

vul^ir fraction 

138 Fmd the value of ^15-126 + 17-3025*. + 9*62<i. 

139- Subtract -406 of 2 acres 1 rood from 5-25 of 1 rood 13 perches, 
and express the answer in perches and the decimal of a perch. 

140. How many bita each - 13 of a foot long, can be cut from a length 
of 1 yard, and what decimal of an in<3i will be left overt 
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141. Write down the product of -676 X 100 

142. Which IS greater ^ or -it 2 


143. Express 


>2li 

•21 


as a vulgar fraction in its simplest form. 


,44. Simplify (l-006 + -201)(l-005 - .-2gi). 

^ 1.006 X -201 

146- Emdthesumof 2, *625 002 and *0002 

146 Multiply 3 *214 by 058, without convertmg the decimals mto 

vulgar fractions 

147. A book of 384 pages is exactly 1 inch thick exclusive of the 

cover What decimal of an mch is the paper in thickness ^ 

148. Express the difference between ^137* 75 and ^13*776 m £ s d 

•015 of 2.1 .0285714 of 11* 8<i 


149. Emd the value of *416 of 


035 


160. Sixty-six shiUings are corned from a pound Troy of a metal con- 
taimng 37 parts pure silver and three parts alloy Express as 
the decimal of an ounce Troy the quantity of pure silver m one 
shilling 


161. .Whidi IS greatest, and which least, of the decimals ‘DSf, *0^^ 

•OS?? 

162. Express ^ + ^4.^ as a decimaL 


163. Simplify . 3.9 X .96 X .QSl 

^ ^ .086 X .0^35 X 3.8 

164. Eeduce • 003518 to a vulgar foaction in its lowest terms. 
166. Mtdtiply •62'r by *21, and express the result as a decimal 

1-5 — 14 


166. Simphfy 12*83' 


1*4 4-1-6 


167. How many times does £387 5 contam *001024 of Is Hid ? 

158. Add together *0075 of a week, *463 of 3 days 4 hours, atfi 
5*643 of 1 hour 6 mm, and express the answer m mmutes 
and the decimal of a mmute 


159. Emd the value of .1^ ^ 4^ X *34 ^ ^ 2^ 

43 — *34 

160. If •'714286 of an estate is pasture, •i4285'7 of it is wood, and 

the remaining 71 acres is arable land, of how many acres does 
the whole estate consist^ 
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161. Express *0034518 as a vulgar fraction in its lowest terms. 

162. Multiply 6-4? by 1000, and •i4285t by 100. 

163. Add together 2*^, -375, *125 and *3. 

*1 X 12*1 X 17-1 


164. Simplify 


1-33 X 1-43 X 1-65 


166. Divide 1 by -0125, and by -0125 

166. Multiply -247 by 2*671428, and give the result as a decimaL 

167. Find the value of *813802083 of 6 cwts. without converting 

the decimal into a vulgar fraction. 

(68. Find the difference between *76 of 3a. l^d. and -76 of the 
same sum 


169. Express the sum of ^ ton, ^ cwt, ^ qr., ^ lb and ^ oz. 
in ounces and the decimal or an ounce 

170 A can do *16 of a piece of work m *072 of a day, and B can do 
•0083 of it m *126 of an hour, which is the faster workman! 


171. Express as a decimal without dividing. 

172. Convert f into a decimal. 

173. Divide 1*9 by -0026, and by -1627. 

174. Divide -674387 by 402-35 as far as five places of decimals. 

175. Subtract 2 -428571 from 3*142857, expressing the result as * 

vulgar fraction. 

5*63 5*61 

176. Simplify ^ g> the result as a decimal 

18*7 18*7 

177. Simplify — also — , without converting the de<n- 

2*3 X 57*1 *074 i 

mals into vulgar fractions. 

178. Show that f of ^ of ^ of 3« 4d. is greater than *6 of *0f 

of *13 of 3s. 9d 

179. Express the sum of *83 of 13s 4dL and -138 of £1, 4s. as the 

decimal of ^5. 

180. A and B go from England to America m different ships. A's 

ship travels without stopping at the rate of 42-5 miles in every 
*16 of a day, and B^s travels, also without stopping, at the rate 
of 44 yards every *0025 of an hour. Which makes, the quicker 
voyage *2 


181. Without dividing, find the number of places of non-recurring 

decimal figures in the decimal which is equivalent to 

182. Fin4 the sum of 3, *3, *03, -3, -03 and *63, 

fM27 ^ 
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183 Multiply 3 1285714 by -00^, giving the result as a vuljrar 

fraction * 

184 Divide 47 sis by 3125 without convei ting the decimals into 

vulgar fi actions 

186. Show that ^ = >03448^, and that •Od'f = ( 3)^ 

„ ,, / •63 x 1-26 1-6 X 2*25\ . 

186. Simplify Y-Tx SL ) 


187. Fmd, without converting the decimals into vulgar fractions, the 

value of ;6-4736142 + ^ 5065941 

188. What decimal of £l must be added to *09 of ^6, 13« 

that the result may be 15^ 

J89. How many times could *0007 of a shillmg be taken fiom Ml 
and what decimal of a penny would be left over** 

190. What time is it when the part of the day that has gone is f of 
the part that remains ^ 


191. Without dividing, find the number of non-recumng decimal 
places in the decimal equal to 

-n 35(^ + -8) + 99(.5 + A) 1 ^ . 

'82 Express 63(^ ^ . 5 ) + 66(.8 + A) ^ 

simplest form 


193. Eeduce 


1 

2X3X4 


— J 

3X4X5^4X6X6 


to a decimal 


194 Prove that ^ = *05882^, and hence without fiuther division 

obtain the value of to ten places of decimals 

195 Divide the square of -017 by the square of 68 

196. The quotient of 66420666 -i- 7358 is 9027 hence write down at 
sight the quotients of 6642*0666^7358000 and *066420666 
-r -007358 

197 Find the sum of 1020*3, 102*03, 10 203, 10203, *10203 and 

1-oM 

198. Simplify ^ of 5 8 + 2^ of *904761 - ^ of 569230? 

199. Express the difiference between /378 of 13^ lOJc^ and *3?8 3 

168 6d as the decimal of *426 of ;£!, 178 Qd 

200. What day of the week is it when at noon on that day 3671428 

of the week is gone^ 
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XLIL THE UNITARY METHOD, 

OR Single Rule of Three 

1. If 8 Ibfi. cost 10« , what will 12 lbs. cost at the Bame rate) 

^ If 15 lbs cost 20^, hat ^ ill 21 Iba cost at the same rate ? 

3. If 14 tons cost £S, hat will ^ tons cost at the same rate I 

4. If 10 tons cost £6, what will 45 tons cost at the same rate? 

6. If 6 yds. cost 15s, what will 22 yds. coat at the same rate? 

6- If 18 yds cost 21s , what will 81 yds. cost at the same rate! 

7. If 3 lbs cost 5s, what will 2 lbs cost at the same rate? 

8. If 4 lbs. cost 7s,, what will 3 lbs cost at the same rate? 

9 . If 8 tons cost £6, what will 5 tons cost at the same rate? 

4O- If 10 tons cost ^8, what will 7 tons cost at the same rate? 

If. If 9 yds cost 12s, what will 2 yds cost at the same rate? 

12. If 18 yds. cost 27s, what will 8 yds cost at the same rate? 

13. If 8 lbs. cost 12s, bowman} 11 is cost at the same rate? 

14. If 6 lbs. cost 10^ , how many lljs. cost 35s at the same rate? 
16 . If 9 tons cost £6, how many tons cost ;£14 at the same rate? 

16. If 12 tons cost £8, how many tons cost ;^i8 at the same rate ? 

17. If 18 lbs cost 15^, how many lbs. cost 10a at the same rate? 
18- If 12 lbs cost 39s , how many lbs cost 26s at the same rate ? 

19 . If 28 yds cost 21^, how many yards cost 15a at the same rate ? 

20. Ef 9 yds cost 57s,, how many yards cost 38^ at the same rate? 

21. If a tram travel 8 miles m 16 minutes, how many miles will it 

travel m 10 minutes at the same rate ^ 

22 . If a train travel 20 miles m 24 minutes, how many miles will 

it travel in 16 minutes at the same rate? 

23 . If a watch gain 25 seconds in 10 days, how many seconds will 

it gain m 18 days at the same rate? 

If a watch lose 15 secs, in 6 days, how many seconds will it 
lose in 7 days at the same rate ? 

26 . If a journey of 78 miles take 13 hours, how many hours would 
a journey of 60 miles take at the same rate? 

26 . At the rate of 42 miles in 4 hours, how many hours would it 

take to travel 91 miles? 

27. If in 4 hours a man travel 26 miles, how far would he travel 

in 6 hours at same rate? 

28. If a steamer travel 161 miles in 14 hours, how far would it ^ 

m ^ hours at the same rate? 
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29. If m 15 'Vfeeks a labourer earn. ^12, in how many weeks would 
he earn ^28? 

30 If m 61 weeks a labourer earn £34, m how many weeks would 
he earn ^10 

31. If 2 men hoe a field in 6 days, how long would 3 men takel 

32. If 7 men hoe a field in 3 days, how long would 21 men takel 

S3. If 5 men can do a piece of work in 4 days, how long would 
4 men take to do as much ^ 

34 If 8 men can do a piece of work m 27 days, how long would 
12 men take to do it * 

36. If 4 men can mow a field m 6 days, how many days would 
10 men take to mow it? 

36. If 8 men can mow a field m 3 days, how long would 12 men 

take to mow it^ 

37. If 3 men can do a piece of work m 6 days, how long would 

2 men take to do it '2 

38. If 49 men can do a piece of work m 32 days, how long would 

28 men take to do as much 2 

39. If 18 men m 10 days do a ceirtain amount of work, how long 

would 45 men take to do it? 

40. If 24 men can finish a piece of work m 46 days, m how many 

days would 60 men finish it? 

41. If 4 men can do a piece of work m 90 days, how many men 

could do the same m 36 days? 

42- If 123 men can finish a certain work m 18 days, how many 
men would he required to do as much woik in 2 days? 

43, *If 30 men took 14 days for a certain task, how many men could 

have done it in 20 days? 

44. If 171 men take 12 days to perform a certam task, how many 

men would be able to complete -he same in 19 days? 

46. How long would food, sufficient to feed 36 men for 20 days^ 
supply 60 men at the same rate? 

46. How long would a supply of food, sufficient to feed 16 men fbr 

27 days, supply 36 men with the same rations ? 

47. If a stack of hay will feed 8 horses for 18 weeks, how manj 

horses would it feed for 16 weeks? 

48. If a quantity of com will feed 20 horses for 46 days, how many 

horses wifi it feed equally well for 36 days? 

49. If I lend a man ^^40 for 3 monthly for how many months should 

he lend me ^60 in return? 

60. If I lend a man ;£100 for 39 weeks, for how long ought he to 
lend me £75 in return? 
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6(. If 4 lbs of sugar cost lOd j 'w^bat will 7 }be. of the same kind 
of sugar cost f 

52. If 3 lbs of tea cost 5^,, 'what will 8 lbs of the same kind of tea 
cost^ 

63. If 8 lbs of sirloin cost 6« 4c?, what will 14 lbs. cost? 

54. If 7 yards of calico cost 4« 8d , what will 13 yards of the 

same kind cost'? 

55. If 12 yards of ribbon cost 7« 6c?, what will 40 yards of the 

same nbbon cost ? 

56. If 6 lbs of lard cost 4« 3c?, what is the cost of 10 lbs.? 

67. If 28 cows cost ^08, what, at the same rate, would 1 3 oowa 
cost? 

68- If 64 horses cost ^600, what, at the same rate, would 42 horses 

cost? 

69 When 4 lbs of fresh butter cost 5s , what is the cost of 3 lbs. ? 

60. When a 9-lb leg of mutton costs 6# 4jfl?, what should be the 

price of a 7-lb. leg? 

61. If 40 articles are worth £1, 16#, what is the value of 35 of 

them? 

6Z Find the value of 66 articles, any 16 of which are worth £2, 10*. 

63 If 26 gross of pens cost £l, 4# , what would 66 gross of the 
same kind of pens cost? 

64. When 51 score of cabbages cost 8# 6dL, what should be given 

for 86 score? 

66. If 17 sheep are worth j648, 9s , what is the value of 11 similar 
sheep ^ 

66. If 15 lambs are worth £32, 6# , what is the value of 52 equally 

fine lambs ^ 

67. If 5 copies of a book cost 5s 7id , what is the cost of 23 cqpieel 

68. If 41 copies of a book cost 16# what is the puce of 3 

copies^ 

69- When 3800 fleeces are worth £950, what is the value of 8300 

shnilar fleeces? 

70. If 2640 fleeces sell for £660, what would 6240 heeces sell for 
at the same rate? 

71- What is the cost of 5 lbs. of tea, if 3 lbs. ci the same tea cost 
5# 7^ ? 

72. What is the cost of 9 lbs, of coffee at the rate of 7a Sjdl for 

6 Ibs.^ 

73. Find the cost of 91 oranges, at 7 for sixpence 
74w Find the cost of 156 oranges, at 13 for a shilling. 
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76. Find the value of a dozen articles, any five of which aie worth 

£l, ISs 9d 

76 Find the value of 3 dozen articles when any seven of Hiem are 
worth ^1, Is \0\d 

77. Find the cost of 39 lambs at the rate of £5, 18^ foi four 

78. Find the cost of 86 sheep at the rate of £16, 155 for five 

79. What should be the rent of 7 acies, if the lent of 145 acres ot 

land of the same kmd is £228, 7s Qd ? 

80 Find the rent of 111 acres, if the rent of 10 acres of the same 
kind of land is £18, 6s 8^ 

81. If a labourer earns £5, 5s in 7 weeks, in how many weeks 

does he earn £8, 5s *2 

82. If a labourer earns £7, 4s in 9 weeks, m how many weeks does 

he earn £4 ^ 

83 If 6 sheep cost £13, 10s , how many, at the same rate, can be 

bought toT £33, 15s * 

84 If 7 sheep cost £22, 8s , how many, at the same late, can be 

bought for £60, 16s ^ 

86, How many eggs, at 14 for a shilling, can be bought for £1, 2s 6df 1 

86 When eggs are sold at 24 for Is , how many can be bought foi 

£1, 11s 1 

87 If a pigeon fly 17^ miles m 15 minutes, how long will it take 

to go 14 nules^ 

88 If an express tram travel 4j- miles m 6 mmutes, how long will 

it take to travel 36 miles at the same rate^ 

89 How far will a train go m 35 mxnutes at the rate of 6 miles m 

a quarter of an hour *2 

90 . How far will a tram go lu 21 mmutes at the rate of 50 miles 
per hour'2 

91. How long would 40 men take to do the work which 25 men 
can do in 24 days? 

92 How long would 27 men take to do the work which 36 men * 
can do in 12 days? 

93. How many miles ought 22 tons to be earned for tbe money 

which pays the carnage of 10 tons for 33 miles ^ 

94. How far should 14 cwts he earned for the money which is paid 

for the carnage of 3 tons for 21 miles *2 

96. How long can 13 horses be kept on the food which lasts 7 

horses for 52 days^ 

96 If a chest of tea last a family of 10 persons for 22 weeks, how 
long should an equally large chest last a family of 8 persons? 

97. How far should 48 tons be earned for the same sum as will pay 

for the carnage (A 36 toim for 144 miles? 
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98- If the carnage of cwts for 114 miles cost 4s &(/, how fsu* 
ought cwts to be caiiiied for the same money? 

99, If the first-cla«?s railw'iy fare for a journey of o7 miles be 9^ 6cf., 
what should be the tUfet-cLiss fare for a journey of 122 imles ^ 

lOO, If the second-class faie for lf»2 miles la 1(>« 7-^, what should 
be the second-class faie for 272 miles? 

lOI- If 17 yards of silk cost <£4, 85 6M, i^hat would 120 \ards coat? 
502, If 13 yards of cloth cost £7, 11s 6d, tv hat would 73 yards cost? 
103. If 18 gallons of beer cost £1^ Is, what is the cost of 3 pmts? 
J04 If 18 gallons of beer cost ^1, 1#, what is the cost of 11 pints? 

106. If 3 cwts cost 7s 9c?, tv hat will 4 tons 4 cwts. cost? 

106 If 3 lbs 3 ozs cost 2«, 10c?., what will 17 lbs 7 ozs. cost? 

107. If 1 CTvi; 2 qrs. 14 lbs of sugar cost £3, Os. 8d , what is the 

cost of 7 lbs. 1 

108. If 1 cwt 3 qrs 4 lbs. of sugar cost ^1, 17a 6<?, what is the 

cost of 11 lbs *2 

109. If 14 cwts. 8 lbs of steel cost £54^ 3s 6c?, what is the cost 

of 17 cwts 16 lbs ^ 

no. If 3 cwts. 12 lbs. cost ^13, 13^, 6c?, what is the cost of 
6 cwts 20 lbs 7 

III. If 9 gallons of beer cxet lOff, what is the value of a pint and 
a half? 

112. If 3 lbs of tea be worth 10^, what is the value of an ounce 
and a half? 

113- If 17 yards of calico cost 12s 9d, what is the cost of 12 J yards? 

114. If 15 yards of flannel cost £lj 13« 9fl?, how much will 

20 J yards cost‘d 

115. If 4f yds. of cloth cost £4^ 14s 3d, what is the cost of 

6^ yards ^ 

116- If tons of coal cost ^6, 16«. Sc?, what is the price of 6 tons 
3 cwts.? 

117. If 2 tons 3 cwts. 3 qis. of sugar cost £61, 5s OcL, what will 

5 cwts. 1 qr 16 lbs. cost^ 

118. If 4 cTvts. 2 qrs. 7 lbs. of coffee cost £36, 3s lid., what is the 

cost of 3 qrs. 14 Iba ? 

199. If 2 roods 16 poles of land cost .£59, 7s. 6cL, ivhat would 
8 ac 0 ro 17 poles of the same land cost? 

120. When the value of 47 lbs. I ozl Troy of silver was £lB4, 16*. Ojct, 

what was the value of 84 lbs 9 ozs. 1 

121. If Ij lbs. of butter cost 1* 5^(1, how much can be had for 5|dLt 

122. If 2i lbs. butter cost 2a. S^d., how much can be bought 

te 3i<?.? 
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!23. If 12 bushels of wheat cost J2, Os 9c?., how many bushels can 
be bought for £55^ Os Sd ^ 

124. How many bottles of wine can be bought for ^26, 3« sd, if 
15 dozen cost £34, 2s 6d 

126 If £3, 10« IS the wages of a seivant for 18 weeks, for how 

many weeks would her wages be £8, I63 ^ 

126. If 2 qrs 5 bush of wheat be worth £3, 11s 9c?, how much 
can be bought for £85, 8s 4c? *2 

127 If 45 yards of silk cost £29, 18s 3c?, how many yards can be 

bought for £9, 19s 5c? ^ 

J28r If 288 yards of cahco cost £4, 14s lOjc? , how many yards can 
be bought for £1, 11s 7-^ ^ 

129. If the scale of a map is 25 miles to an mch, what length on the 

map represents 415 miles ^ 

130. A map is made on the scale of 6 miles to an mch , what distance 

on the map represents 375 miles? 

131. How many sheep worth £2, 17s 6c? each should be given m 

exchange for 69 pigs worth £2, 12s 6c? each? 

132. How many horses worth £21, 2s 6c? each should be given m 

exchange for 52 cows worth £11, 7s 6c? each? 

133 If 7 francs are worth 5s 8ic? , what is the value of 20570 franca? 
134. If 3 dollars are worth 12s 6c?, what is the value of 73025 dollars] 

135 If 6 ac 3 ro 18 po of land be let for £21, 9s 9c?, what, at 

the same rate, is the rent of 34 ac 1 ro 10 po ? 

136 If 3 ac 2 ro 12 po of land grow 15 qrs 3 bush 2 pks 

of wheat, what should be the produce of 7 ac 3 ro 36 po 
of the same land ? 

137 If 44 yds 1 ft 9 in of cloth cost £42, 7s 9c?, what is the 
cost of 74 yds. 11 m ? 

138. If 7 cwts 2 qrs 11 lbs of flour cost £7, Is 10c? , what would 

6 tons 17 cwts of the same kmd of flour cost? 

139. If 13 cwts 2 qrs 16 lbs of nee cost £16, 17s 6jc?, what 

will 3 tons 1 cwt 1 qr 16 lbs cost? 

M-0. If 1 ton 13 cwts 1 qr 9 lbs 5 ozs cost £186, 13s 3|c?, 
what will 17 cwts 7 ozs cost? 

141. If 1000 semare yards of meadow produce a load of hay, how 

many loads should 25 acres yield ? 

142. How many miles will a coach, travelhng at the rate of 7J imleB 
an hour, go between 1016 am and 5 45 p m ^ 

143. If 4 tons are earned 193 miles for 17s 4c?, what wiU it cost 

to carry 6 tons 3 cwts 3 qrs the same distance? 

144. If, traveUing at the rate of 12j miles an hour, I require 15j 

hours to complete a journey, m how many hours shall I com- 
plete it if 1 increase my rate of travelhng by miles an hour? 
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I4>6- A m&p IS made on tlie scale of 12 milea to an iiidb ; hoir far 
apart are two towns th^ names of which on the map arc 74 
inches apart? 

146. Edinburgh is 330 miles from London; how far apart should 

these names be placed on a map the scale of which is 30 miles 
to an inch ? 

147. What should be the price of 4 lbs. 7 ozs. IS dwta of gold 

when 2 lbs 11 ozs. 15 dwts. is worth ^16, 17a 6d? 

148. If gold IS worth ^^4, Zs, 4d. per ounce, what is the value of a bar 

weighing 4 lbs 6 oz. 5 dwts. 21 grs.? 

149. The shadow of an upright staff 6 ft high measures 7 ft 6 m.; 

how high IS a tower whose shadow, at the same time, measures 
40 yards? 

160. What IS the height of a tower whose shadow measures 25 yards 
10 in , when an upright stick 2 ft 8 iel long has a shadow 
2 ft 2 in. long? 

16*. Sliver IS at 3a 6d per oz, gold at £3, 17s lOjd. peroz.; how 
much gold is equivalent to 7 lbs. 5 oas. of ^ver? 

162. If gold is £Zy I7s 6d per ounce, and silver is £2, 14a per Ib., 
what IS the value of a piece of silver of equal weight with a 
piece of gold worth ^£1085 ? 

r63. If 68 chests of tea, each weighmg 2 qra. 17 Ibe., cost .£625, 13a 6d, 
how much did 34 lbs of the tea coert? 

164. If a held of 3| acres is let for .£13, 15a a year, what should 
be the rent of land of the same quahty measuring 15 acrea 
2 roods 4 poles 11 sq yards? 

166. If the rent of 810 a Or. 33|p. be £1620, 8«. 4^., how much 

land, at the same rent per acre, would be rented for £1389, 
15^. 9dJ 

t66. If 26 acres 2 roods 25 poles of land be sold for £4691, 10s , 
what, at the same rate, will 415 ac 30 po 2f sq yda sell for? 

167. A clock which gains uniformly 10 seconds per hour is set right 

at 6 P.M on April 22 , when will it again denote correct time ? 

168. A clock which gains at a uniform rate shows the correct time at 

noon on May 1st, and again at noon on August 9th How 
much has it gained at 3 p m. on J une 7th? 

S59 A watch loses 23 seca eveiy 13 days • it is 10 minutes fast at 
noon on May 18th; how much fast or slow will it be at noon 
on Nov. 3rd? 

460. A clock gams uniformly 65 seconds per day. It is 3 minutes 
too fast at noon on Monday; what time will it indicate at 
12 minutes past 7 on the next Saturday momingf 
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EXERCISES XLIII 


XLjIIL the unitary method {continued), 

OR Double Rule of Three 

U If 4 men m 6 days earn £b, -what will 16 men earn m 8 
days?* 

2. If 10 men in 12 days earn ^18, what will 28 men earn in 15 
days? 

3 If IS earned hy 6 men in 5 days, what will 14 men earn 

m 12 days? 

4 If £20 IS earned by 8 men m 12 days, what will 9 men earn 

in 22 days? 

6. If 8 men earn £9 m 10 days, what will 20 men earn m 12 
days? 

6. If 4 men earn £16 m 15 days, what will 7 men earn in 24 

days? 

7. If 6 men m 3 days mow 12 acres, how many acres will 7 men 

mow m 9 days? 

8. If 8 men m 4 days mow 28 acres, how many acies will 12 

men mow m 6 days? 

9. If 10 men mow 15 acres m 2 days, how many acres will 18 

men mow m 6 days ? 

10 , If 6 men mow 21 acres m 6 days, how many acres will 11 
men mow in 9 days? 

11 If 4 men m 15 days earn £16, what will 3 men earn m 10 
days? 

12, If 6 men in 6 days earn £7, 10« , what will 4 men earn in 
3 days? 

13 If 10 men m 3 days mow 20 acres, how many acres will 9 
men mow in 2 days? 

14. If 6 men in 5 days mow 24 acres, how many acres wiU 6 men 

mow m 4 days ? 

15. If 4 men m 6 days earn £5, 10s , what will 30 men earn m 

2 days? 

16 If 10 men m 12 days earn £18, what will 25 men earn m % 

days? 

17 If £20 IS earned by 6 men m 5 days, what will 2 men earn 

m 9 days? 

18 If 8 men earn £9 m 10 days, what will 3 men earn m 22 

days? 

19. If 10 men mow 15 acres in 2 days, how many acres will 6 men 
mow in 5 days? 


* Here, aad m all ttimTlar qaestioxis, the words “at the same rate” are implied 
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20 If ineu niow 20 acres in 8 days, how many acres will 11 men 

mow m 6 days^ 

21 If £S IS earned in 5 da>s by 6 men, how many men would 

eain £4 m 3 days! 

22. If .£20 IS earned in 12 days by 8 men, how many men would 
earn £15 in 9 days? 

23 If 4 men earn £6 in 12 days, how many men will earn £15 
12L 30 days^ 

24. If 10 men in 12 days earn £15, how many men will earn £36 

m 8 days^ 

25. If 8 men earn £14 in 10 days, how many men will earn £63 

in 15 days^ 

26. If the wages of 29 men for 12 days are £87, how many men 

should recei\e £405 for 54 daysi 

27. If 8 men in 4 days mow 28 acres, how many men will mow 

21 acres in 6 days ? 

28. If 6 men mow 20 acres in 5 days, how many men will mow 

70 acres m 3 days? 

29 If 16 men reap 76 acres in 6 days, how many men will reap 
114 acres m 9 days? 

30. If 7 men reap 57 acres in 9 days, how many men will reap 
38 acres in 2 days? 

3J. If 10 men earn £18 in 12 days, in how many days will 35 
men earn £21 ? 

32- If 6 men earn £9 in 5 days, in what time will 15 men earn 
£4, 10s ? 

33 If 10 men mow 15 acres in 2 days, m how many days will 3 
men mow 18 acres? 

34. If 8 men m 4 days mow 28 acres, in how many days will 6 
men mow 21 acres? 

35- If 485 is charged for the carnage of 8 cwts. for 128 miles, how 
far would 4 cwts. be earned for 6s f 

36. What is the cost of the carnage of 16 cwts. for 12 miles, if 6 

cwts is carried 20 miles for 45 ? 

37. If lOj acres are mown by 3 men m 3 days, in what time could 

112 acres lie mown by 96 men? 

38. If Ilf acres are mown in 2 days by 6 men, how long will 3 

men take to mow 17f acres? 

39. If 14 men earn £9, 165. in 7 days, what will 20 men earn in 

4 days? 

40. If 4 men earn £3, 18a in 6f days, what will 17 men earn in 

21i days? 



X24 exercises xuii. 

4 - 1 . If 17 men earn £6, 7s 6d m 2 days, how long will it take 
one man to earn ^£11, 5s ^ 

42 If 15 labourers earn ^ 68 , 12 ^ 6d m 24 days, how long will 
20 labourers take to earn ^137, 55 ? 

43 . If the rent of 8 acres for half a year be £4., 105 , what is the 
rent of 23 acres for 3 months at the same rate? 

44 If the rent of 9 acres be £ 11 , 5s per year, find one quarter’s 

rent of 350 acres at the same rate 

45 If 4 chests, each containmg 20 lbs of tea, cost £ 6 , 65 , BcL 

what is the cost of 15 chests each containing 90 lbs of Ike 
same kmd of tea? 

46. If the carriage of 2 tons for 60 miles be £1, 125 6c?., what, at 

the same rate, is the charge for the carnage of 1*7 tons for 14 
miles? 

47 . If 16 horses eat 12 pecks of oats m 10 days, how long will 63 

bushels last 56 horses ? 

48. If 7 bushels 2 pecks of com feed 10 horses for 7 days, ho^w 

many horses will 3 quarters 6 bushels feed for 10 days? 

49. If 8 men dig a field of 9J acres m 19 days, how long will 5 

men take to dig a field of 5 ac 1 ro 10 po ? 

60 If the carriage of 13 cwts 2 qrs for 124 miles be £ 6 , 95 4d, 
how far can 1 ton 11 cwts be earned for £ 2 , 8 s 6 c? ? 

51. If 4 lbs of bread cost 5jc? when wheat is 445 per quarter, 
what should be the cost of 6 lbs of bread when wheat is 485 
per quarter? 

62. If a five-penny loaf weighs 4 lbs when wheat is 355 per qr , 
w^t should be the wei^t of a three-penny loaf when wheat is 
325 per qr ? 

63 If 6 men do a piece of work in 10 days, working 8 hours a 
day, how many hours a day must 5 men work to do as much 
m 9 days? 

54. How many men, m 14 days of 9 hours each, can do as much 
work as 21 men in 18 days of 8 hours each? 

56^ In how many days of 12 hours each would 100 men do as much 
work as 45 men can do in 16 days of 10 hours? 

66 . How many hours per day must 24 men work m order to do m 

6 days twice as much work as 25 men, working 6 hours a day, 
can do in 4 days? 

67. How many days would 36 men, workmg 7 hours a day, re- 

quire to do a piece of work which 24 men, working 9 hours 
20 minutes a day, can do m 9 days? 

68 How many men, working 11 hours per day, can do m 91 days 
as much work as 143 men, workmg 9 hours per day, can 
accomplish in 133 days? 



UNITARY lOTTHOD. 


125 


69. If 6 men do a piece of work m 30 da>s of 9 bours each, how 
many men could do ten 4iimes as much work in 25 da>s of 8 
hours? 

60- If 25 men do a certam amount of work m 14 days of 8 hours 
each, in how many days of 10 hours each would 7 men do f 
of the same amount of work? 

6L If 3 men reap 8 acres in 5 days, working 8 hcHirs a day, in 
how many days will 8 men, working 12 hours a day, reap 
192 acres? 

82. If 12 men, working 8 hours a day, could do of a piece of 
work m 20 days, in how many days could 16 men, working 
10 hours a day, do ^ of it? 

63. If 26 men, working 8 honrs a day, earn £41, 12r. in 6 days, 

how much will 17 men, working 9 hours a day, earn m *39 
days, if they all are paid at the same uniform rate per hour? 

64. If 12 men, working 9 hours a day, earn £37, 16i m 12 days, 

m how many days of 8 hours each would 21 men earn 
£102, 18» , if paid at the same rate per hour? 

66. If 3 pumps m 4 hours, working 46 minutes per hour, can 
dischstge 16200 gallons of water from the hold of a dbip, how 
many ^Jlons can 6 pumps, workmg 40 mmutca per hour for 
72 hours, discharge? 

66. If 5 men dig a trench in 1^ days, working 9 hours a day; 

how long would one man take to dig a trench half as long a^n, 
of the same depth and half the width, workmg 10 hours a ? 

67. If 14 men can build a wall 19 feet long and 4 feet high in 6 

days of 10 hours each; how many men would be required to 
build a wall of the same kmd, 38 feet long and 3 feet high, m 
9 days of 7 hours each? 

68 . How many men, workmg 8 hours a day, could dig a trench 8 

yards long, 8 feet wide, and 8 inches deep, in the same npm- 
ber of days that 9 men, working 12 hours a day, could dig a 
trench 12 yards long, 12 feet wide, and 12 inches deep? 

69. If 16 men build a wall 25 yards long and 6 feet high in 14 

days of 9 hours each, in how maDy days of 8 hours eadh would 

7 men build a wall ^ yards long and 6 feet high? 

70. If 20 men, working 7 hours per day, build a wall 800 feet long 

and 10 feet high in 14 days, how many hours a day mu^ 15 
men work to build a wall 900 feet long and 16 feet high in 
21 days^ 

71. If 6 men dig a trench 15 yards long and 2 yards wide in 3 

days of 12 hours each, how many days of 8 hours each will 8 
men take to dig a tren<m of the same depth 10 yards long and 

8 ^yards wide? 
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72 xf 18 men dig a trench 630 yards long, 3 yards wide and 2 ft, 
deep in 12 days of 10 horns oach, how many men would be 
reqmied to dig a trench 330 yards long, 7 yards wide and 3 
feet deep m 22 days of 9 hours each? 

73. If 3 compositors, m 15 days of 10 hours each, can set m type 

300 pages averaging 56 lines per page and 40 letteis per hn^ 
m how many days of 8 houis each will 5 compositors set up 
400 pages, averagmg 60 Imes per page and 44 letters per line ? 

74. If 6 compositors, in 16 days of 10^ hours each, can set in 

type 720 pages, each page containing on the average 60 Imes, 
and each Ime 40 letters, in how many days of 7 hours each 
will 9 compositors set in type 960 pages, averagmg 45 Imes 
per page and 50 letters per ime? 

75. If the carriage of 9 tons 11 cwts 1 qr for 114 miles cost 

11s 3cf , how much should he charged for carrymg 5 tons 
4 cwts 2 qrs 39 miles further! 

76 If, when meat is 9c? per lb , it costs ^11, 16s 3c? to supply s 
family of 12 peisons for 24 weeks, what should be the cost of 
meat for a family of 18 persons for 14 weeks when the price 
has risen 3c? per lb ? 

77. If 3 men workmg 8 hours a day can huild a wall 80 feet long, 

6 feet high and 2 feet thick, m 6 days, how many men 
workmg 7 hours a day will be lequired to build a wall of simi- 
lar matenals 100 feet long, 7 feet high, and twice as thick, 
m 25 days? 

78 . If 124 men in 6^ days of 11 hours each can dig a trench 232J 

yards long, 3 ft 8 in wide, and 2 ft 4 in deep, m how 
many days, of 9 hours each, will 36 other men dig a trench 
337^ yards long, 5 ft 7J- in wide, and 3 ft 6 in deep, sup- 
posmg that each man of the second set is capable of doing as 
much work m 6 hours as each man of the nrst set can. do m 

7 hours? 

70 . A garrison of 3000 men is supphed with provisions for 15 weeks 
at the rate of 13 ounces pei man per day How many men 
must leave m order that the provisions may last those who 
remain for 26 weeks, allowing each man 10 ounces per day? 

80. In 11 days 250 men working 9 hours a day complete 628 yds^ 
of an embankment which is to be 1 J miles long How many 
additional men must be employed in order that, if all work 10 
hours a day, the embankment may be finished in 33 days more? 
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Money. 

4 farthings (/) = 1 penny (d ) 

12 pence = 1 shillmg (s ). 

20 shiUmgs, or 240 pence == 1 pound {£) 

J^oi< — jLjlorin =* 2« , a crown ~ 5a ; a ^inifa — 21a 
A soisreign = 20«, or 8 half-crowns, or 10 or 40 sitpence- 

or 80 threepences, or 480 half-pence, or 960 farthings 


Time 

60 seconds {sec ) = 1 minute (min.). 

60 minutes = 1 hour {hr ) 

24 hours = 1 day 

7 days = 1 week {wL ) 

365 days = 1 (common) year (yr ) 

366 days = 1 leap year 

Note — ^A common year = 52 weeks -f-1 day, a century contains lOO ^eara, 
a lunar month contains about 4 weeks 

The year is divided into 12 calendar months, of which February, in 
common years, contains 28 days ; and, m leap years, 29 days , 

“Thirty days hath September, April, June, and November;” 
and the remaming seven csdendar months each contain 81 days 

lieap year occurs once m four years (except at the end of a ceiitur\ ) 
In order to discover whether any year (not the last in a century) is a leap 
year, dtvtde the number of the year by 4, and if there it no remainder tt 
IS leap year, Sut if the year ends a century it is not leap year urUett the 
Jirst two figures dimde hy 4 without remainder 


Avoiedupois Weight 

16 drams {dr ) = 1 oimce {oz ). 

16 ounces, or 7000 grams = 1 pound {Jh ). 

14 pounds = 1 stone {st X 
28 pounds, or 2 stones = 1 quarter {qr,), 

4 ^ } = 1 (<«.> 

20 hundredweights = 1 ton. 

iVota — This weight is used for all common sabetanoeB, eg, cusl, meat, Stc, 


Troy Weight. 

24 grains (yr ) = 1 pennyweight (dfwtf ), 

20 pennyweights, or 480 grains = 1 ounce Troy (oz Tr ). 

12 ounce® Troy = 1 pound Troy {lb, Tr,), 

jYoie. — ^Troy weight is only used for gold, silver and jewellery 
The graun alone ta the same in both Avoirdiipois and Troj wei^ta 
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Long Measure 

12 inches {in) V foot {ft ). 

3 feet, or 36 inches = 1 yard {yd ) 

1760 yards = 1 mile {mi ), 

5i yards, or 11 half-yards = 1 pole {po ), rod, or perch (joer )l 
40 poles, or 220 yards = 1 furlong {fur ) 

8 furlongs = 1 mile 

Note — chavn = 22 yards, or 4 poles , 100 links = 1 chain 
A f<Uhom = 6 feet ; a cable-length = 100 fathoms , a knot = 6080 feet 
A hand = 4 mches A league = 3 miles 
2i mches = 1 nad, 4 nails = 1 quarter, 4 quarters = 1 yard. 


Square Measure 

144 square mches {sq in) = 1 square foot {sq ft ) 

9 square feet = 1 square yard {sq yd ). 

30i (i a Sj X 5^) square yards, J — i 1 square pole {sq , or P ), 
or 121 square quarter-yards ) \ or square perch 

^ square poles = 1 rood {ro or E ). 

4 roods, or 4840 square yards = 1 acre {ao , or A.) 

or 1760 X 1760 } = ^ > 

j^ote — A square chain = 100 X 100 square links, or 22 X 22 square 
yards , 10 square chains = 1 acre 


CtTBio Measure 


^?ubxc mche^ ^ ^ > 

27 {le 3X3X3) cuhic feet = 1 cubic yard {cuh yd ). 


Capacity 

2 (imperial) pints {pt ) = 1 (imperial) quart )1 ▼ a 
4 quarts, or 8 pints = 1 gallon {gal ) ) ** 

2 gallons = 1 peck {ph ) 'I j 

4 pecks, or 8 gallons = 1 bushel {fush ) J- * 

8 bushels = 1 quarter {qr) ] ^ 

Note — A. hogshead of beer — 64 gallons, a hogshead of wine — 63 g^ons; 
a pipe of wme = 2 hogsheads 4 gilZs = 1 imperial pint 
6 “reputed*^ quarts {le common wme bottles) contam a gallon 
“ A pint of pure water weighs a poimd and a quarter ” 

A cubic foot of water weighs 1000 ounces 


Ncmbeb. — 12 units = 1 dozen, 12 dozen = 1 gross 20 umts = 1 score. 


Papsb. — ^ 24 sheets = 1 quire , 20 quires, or 480 sheets = 1 ream 



BXEBCISBS -PaeT II. 


XLiIV. VARIOUS APPLICATIONS OF THE 
FOREGOING METHODS. 

A* Agents of Different Powers, &c. 

1. If the work of 12 boys is equivalent to that of 7 men, how long 

will it take 16 boys to do as much work as 21 men can do in 
6 days? 

2. If 40 women can do a ^leee of work m 20 days, m how many 

days could 15 men do it, the work of 5 women being equal to 
that of 3 men? 

3. If two men can do as much as 3 boys, and if 6 men can com- 

plete a certam task in 6 days, how long would 5 men and 6 
boys together take to do it * 

4 - How long would it take 6 men and 16 women to do the work 
which 12 men can accomplish in 3 days; the work of 3 men 
being supposed to be equal to that of 4 women? 

6. If 3 boys eat as much as 4 men, and it cost £ 1 ^ 14f. 6o? to feed 

3 men for a week, how much would it cost to feed, in a similar 
way, 7 boys for a week? 

©T If 6 men and 9 boys could do a piece of work m 17 days, in 
how many days would 9 men and 12 boys do it; the work of 
2 men bemg equal to that of 3 boys? 

7. If 7 oxen eat 3 tons of hay m a month, how long would 35 

tons feed 49 sheep, an oz consuming three times as much as a 
sheep? 

8. If 8 men with 5 boys can do as much as 6 men with 18 boys, 

how many boys can do as much as 6 men? 

' 9. If either 4 men, or 7 boys, could perform a piece of work in 5 
hours, how long would 4 men and 21 boys take? 

If 12 sheep, or 18 lambs, eat 96 bushels of turnips in a fort- 
mght, how long will 14 sheep and 21 lambs take to eat 64 
bushels? 

II. If 7 men, or 12 boys, can hoe a field of 12 acres in 6 days 
working 10 hours a day, in how many days of 8 honra each 
can 14 men and 6 boys hoe a field of 60 acres? 

•8. Xf 6 men can mow 33 acres in 5 days working 11 hours a day, 
how many days would 4 men take to reap 32 acres working 
30 hours a day, when it takes as long to reap 5 acres as so 
mow 6? 
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13 If 6 men earn as much as 9 women in a day, and 9 women ai 

much, as 12 boys, how long it take 6 men, 9 women and 
12 boys, woiking together, to earn £19, 16s, a boy’s eammia 
being a Is a day? * 

14 If 14 laboureis could dig a field of potatoes m 6 days, how 

many additional men would be required to finish the work 3 
days sooner? 

16. Fifty navvies are engaged to make an embankment 3 miles lonir 
After working 6 days, and completing 6 furlongs, 30 of them 
strike work Mow long will the rest take to finish it? 

16. A contractor undertook to finish a certam work m 60 days 
After 30 men had been employed for 20 days he found that 
only J of the work was done How many extra men must he 
employ in order to complete the work in the specified tune? 

17 A gamson of 6400 men was provisioned for 13 weeks, when a 
reinforcement arrived and the provisions only lasted 9 wee]kB, 
what was ihe strength of the reinforcement? 

18. A gamson of 5985 men is provisioned for 180 days, but after 

72 days it is reinforced by 171 men How long do the pro- 
visions last? 

19. A number of workmen perform a certain task in 60 days of 11 

hours each How many extra hours a day would they have to 
work to do the same amount in the same tune, takmg a half 
Lohday on the last day m each week? 

20. Three men can do as much work as 5 boys the wages of 3 hoys 
are equal to those of 2 men A work on which 40 boys ^nd 
15 men are employed takes 8 weeks and costs ;£350 how 
long would it take, and what would it cost, if 20 men and 20 
boys were employ^ 1 

B. Assets, Dividends, &o 

21. A bankrupt’s debts are ^228, his available assets J188, 2« 9d 
How much can he pay in the pound? 

22 A bankrupt’s assets are ^10,252, 4s 8d and his liabihtiee 

^13,901, 6a 8d How much can he pay in the pound ? 

23 A bankrupt’s debts are £3427, 6a Scl and his assets are o]}ly 

£2184, 18a Qd How much will a creditoi receive to whom 1^ 
owes £376, 10a.? 

24w A bankrupt pays a dividend of 5a 6d in the pound One of his 
creditors received £27, 18a Bd , what was the amount of the 
debt due to this creditor? 

26. A creditor received 16a Zd in the pound, and thereby Ie«t 
£136, 10a how much was due to him? 

26. A bankrupt paid a dividend of 8a 2^ in the pound, and one of 
his creditors received £376, 6a 7c? what did this creditor lose? 
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27. On a debt of £230^ the creditor lost £14^ lit. O^d : what 
dividend did the bankrupt pay? 

28 A bankrupt pays 9s 10c?. in the pound; his assets, after deduct- 
mg the “costs” of his bankruptcy, are £1S8S. find hia debts? 

29. A bankrupt's debts amount to ;£800, 10# , his asseU to 

£223 f 16# 6c? Of his debts, ^48, 5# have a prn>r claim and 
are paid in full what dividend can he pay on the rtst ? 

30. A bankrupt's labilities are £2672, 17s 6d., his assets £1640, 

Debts amounting to ^6325, 12# 6c? are ftdly secured, and the 
legal expenses connected with his bankruptcy amount to 
^40, 16# ' what sum will an unsecured creditor receive whose 
claim IS for £47, 13# 4c? ? 


C. Hates, Taxes, &c 

3!. Fmd the mcome-tax on £663 at 7c?. in the pound. 

32. How much will the mcome-tax, at 8c? in the pound, amount to <hi 
an income of £523, 17# 6d 2 

38. A man’s income-tax at 5d m the pound amounts to £13, 17#. 6cl; 
find his income. 

34. What is the income of a man who pays £60, 13#, 8d income-tax 

at the rate of lOc?. in the pound? 

35. If the income-tax on £500, 10#. is £16, 13#. 8d^ what does it 

amount to on £510, 15#. at the same rate? 

38-,,If £49, 4# 8c? is the income-tax on £1477, what is it on 
£1020, 10#. at the same rate? 

37. If a parish is rated at 2#. Ic?. in the pound, what do the rates 

amount to on a house valued at £85, 10#. per annum? 

38. A rate of 2# 7^. in the pound on a parish produces £745, 1#. 3d , 

what is the rateable value of the pansh ? 

39. If the mtes on a house rented for £26 amount to £2, 14# 2cf . 

what IS the rental value of another house in the same parish 
on which the rates amount to £6, 15#. 5c? ? 

40 . By the reduction of the income-tax from 7d, to 5cL in the pound 

a man saved £7, 15#. 9ct; what was his income? 

44 Fmd the net income which remains after deducting moome-tax at 
Set in the pound from £513, 12#. 6c?. 

42. Fmd the balance which results, after deducting inomne-tax at thtf 
rate of Oct m the pound, from £5173, Bs. Sd. 

43- Fmd the gross income which is reduced to £812 net by the pay- 

ment of mcome-tax at Set m the pound. 

44- A man’s gross income is £666, 16# 8c?.; find his net mcome after 

an income-tax of Sd m the pound has been pauL 
48 A man’s net income after payment of mcome-tax at 6c?. m the 
pound is £1766; what would it be if the tax were lOci? 
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D. Traotions 

46 Three-eighths of a number is 27, find the numbei- 
47. Five-sevenths of a number is 65 , what is the number? 

48- What number exceeds its fifth part by 44? 

49 The sum of a number and its fifth part is 42 , find the number 
60 What IS the number whose fifth part exceeds its seventh pait by 

61. Find the number the sum of whose fifth and seventh parts is lOfi^ 

62 What number is that the sum of the third, fourth and fifth parts 

of which IS 47 ^ 

63 What number exceeds the sum of its fourth, sixth and eighth 

parts by 231 ^ 

64. Fmd the sum of money of which amounts to ^£22, Ss lOjd 
66. Five-nmths of a sum of money is 11^ l|c2 , find the sum 

66. Two-thirds of a ceitain sum of money exceeds f of it by ^1, It 
Ijc?., find the sum 

67 A lost § of all the marbles he had to B, won 17 from C, and then 
had 30; how many had he at firsts 

68. A paid ^ of his money to B, and then had 8«. 2d. left What 
did he pay to B? 

69 A man went of his journey by train, of it by tram, and 
walked the remaining 8 miles What was the length of his 
journey ^ ^ 

60. A pole stands with t of its length m mud, J m water, and 10 
feet in air How long is it? 

61 A boy spent 4 of his money at one shop, i of the remainder at 
another, and then had 2^. left What had he at first? 

62. After paying ^ of the contents of my purse to one person, f of 

the remainder to another, and § of what then remamed to a 
third, there still remained la 3ct. How much was there in the 
purse at first? 

63. A boy spent J of his pocket-money m oranges, J of what he had 

left in apples, and of what then remained m sweets, and had 
l^d left What had he at first? 

64. The liquid m a cask fills ^ of the cask, after 13 gallons have 

been dravn off it fills f of the cask How many gallons will 
the cask hold? 

65. A cask is J full ; after 10 gaUons have been drawn from it, it is 

one gallon short of half full. How many gallons will it hold? 

66. If a man can do f of a piece of work m of a day, how long 

will it take him to do the whole ? 

67. If m f of a day a man does ^ of his work, how long does it take 

him to do it all? 



TIMB AND WORK. 


133 


E, Time and Work, 

68. A alone could mow a field m 10 days B alone could njow it m 
16 days How long would it take them working together? 

69 A can mow a field in 12 days, B m half that time, how long 
would they take together? 

70. A can fiiush a piece of work in 21 hours ; B could do the sama 
m 28 hours how long would they take workmg together ? 

71. A alone can fill a cart m 24 minutes; B alone m hal f an hours 
how long would it take them together? 

72- If the cold-water tap alone is opened a bath is filled m 9 minutes; 
if the hot-water tstp alone is opened, m 12 minutes : how long 
would the bath take to fill if both taps were opened together ? 

73. A alone can mow a field m 6 days, B alone m 8 days, C alone m 

12 days ; how long would they take workmg together ? 

74. Three taps can separately fill a cistern m 10, 12 and 16 minutes 

respectively; how long would the cistern take to fill if all three 
were open^ together? 

76. A can do a piece of work in days, B in 4^ days ; how long 
would they take together? 

76. A can do a piece of work in 2i days, B m Sj days, C in 3{ days; 

how long would they take to do it working together? 

77. A can mow 4 acres in 3 days; B can mow ^3 acres in 2 days; 

how long wiU they take together to mow 34 acres? 

75. If a man eats 3 loaves in 2 days, and his wife eats 2 loaves in 

3 days, how long would 26 loaves last the man and his wife? 

79. If a man eats four threepenny loaves m 5 days, and his wife eats 
three twopenny loaves m 4 days, what does their bread bill 
amount to for the month of April? 

80- A cistern is filled from a tap m 15 minutes ; it can be emptied 
by a waste pipe in 25 minutes. If the cii^m is empty and 
both are opened, how long will it take to fill? 

81. One tap fills a cistern in 8 minutes, another empties it in 15 
minutes. If the cistern he empty and then both taps am 
opened, how long will it take to fill? 

82. A and B together mow a field m 8 days ; A alone could do it if 

18 days: how long would it take B ^ne? 

83. A and B together dig a garden in 7 days ; with O to hdp them 

they could do it in 5 £iys how long would 0 take alone? 

84. A, B and C together can finish a piece of work in 8 days; A 

alone could fimah it in 5K> days, and B alone m 24 days: bow 
long would C alone take? 

86- A alone can build a wall in 30 dam which B alone could buBd 
in 26 days. After A has worked alone for 10 days, B comes 
to help b™. How many days after this will the work be d<me? 
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86 A and B together can do a piece of woik in hours, B and 0 

in lOi hours, A and C m 8|' hours How many houis would 
A, B and 0 together take to do the work ? 

87 A and B together reap 5 acres in 3 days, B and C reap 3 acres 

in 2 days , A and C reap 7 acres m 5 days How long would 
A alone take to reap 23j acres'^ 

88. A IS twice as good a workman as B how long would each alone 

take to do what they can do together in 4 days^ 

89. A can do a piece of work in 30 days, and B can do the same m 

20 days. After A has worked alone for 13 days, B helps him 
for 2 more days and then C 301ns them, and the work is com- 
pleted 3 days later How long would C alone take to do the 
whole work *2 

90. A, B and C together could do a piece of woik m 60 days. They 

work at it together for 10 days, and then A leaves off, and B 
and C work together for 20 days more, when B leaves off, and 
0, workmg ^ longer each d<\j, then finishes the work alone in 
96 more days C, workmg at his former rate, could have done 
the whole m 222 days How long would B take alone? 


F. Time and Distance 
Express m feet per second the rates — 

91. 60 miles per hour 92. 45 miles per hour 

93 lOj miles per hour 94- miles per houi 

96. How many yards does a hoise, trotting at the rate of 8 miles 

an hour, go in half a mmute^ 

96 How many yards does a steamer, which tiavels at the rate of 18 
knots an hour, go in ^ of a minute? 

Express the following rates in miles per hour — 

97. 11 feet per second 98. 27^ feet per second 

99. 32 feet x>er second 100. 625 feet per second 

101. A body moves over 100 yards in 9 seconds ; express its rate u> 
miles per hour 

102 How many miles would a man go in an hour who walks ufii 
formly at the rate of 11 yards in 5 seconds “2 

103. If a tram 88 yards long occupies 5 seconds in passing a 

signal-post, at the rate of how many miles pei hour is it moving? 

104. If tel^raph posts are 55 yards apart, and a passenger finds that 

he passes 12 every minute, how many miles an hour is the 
train travellmg? 

106. How many seconds will a tram 120 yards long, travellmg at 
the rate of 30 miles an hour, take to pass completely over a 
bndge 122 yards long? 
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K>6 a train, 88 yards long, takes 12 seconds to peas completely 
over a bridge 66 yards long bow many miles an hour la the 
tram travelbngl 

107. If a tram, 80 yaids long, going 42 miles an hour, takes a 

quarter of a minute to pass completely through a station, how 
long IS the station? 

108. If a tram leaves London at 5 a,m., travelling at the rate of 40 

miles an hour, at what time should it reach a town 136 miles 
distant, 25 minutes bemg spent in stoppages ? 

109. Two men start from the same place at the same time, one 

towards the north at 3^ miles an hour, the other towards tlie 
south at 8^ miles an hour . how far apart are they at the end 
of 7^ hours? 

110. A, who travels 8^- miles per hour, and B, who travels 7J miles 

per hour, start at the same time from places 56 miles apart 
to meet each other * how many hours after the start they 
meet? 

Ill Two boys start at the same time on bicycles from places 80 
miles apart and ride to meet each other, travellinff at 11 and 
9h mules an hour respectively : how far apart wul they be in 
3| hours? 

112. My friend, who walks 4 miles an hour, starts from a 15 

miles off at the same time that I start to meet him. When we 
meet I have walked 6 miles ; at what rate do I walk ? 

113. Two persons, A and B, start at the same time from places 2i 

miles apart, A walkmg away from B at the rate of 3^ miles 

g r hour, and B following him at the rate of 4 miles an hour, 
ow long will it take B to catch A? 

114. A starts from a certain place and travels uniformly at the rate <i 
miles per hour Two hours later B follows, travelling at 
the uniform rate of 12 miles per hour How long will it take 
B to catch A? 

115. An express train leaves London for York at 10 a.3C travelling 
at the rate of 42 miles an hour A slow train leaves Y<^k 
8.30 for London and travels at the average rate of 24 miles an 
hour How far from London will they be when they pass esch 
other, the distance between London and Y<nrk being 200 miles? 

1f0. A train 88 yards long travellmg at the rate of 45 miles per 
hour overtook a man running by the side of the line and passed 
him m 5 seconds. At what rate was this man running I The 
same train met another man walkmgat the rate of 3 males 
per hour; how long did it take to pass him! 

117. How long will it take a tram 76 yards long travellmg at the 
rate 45 miles an hour to compfete^F another tram 78 
yards long, travelling on a paralld line, at the rate of 35 miles 
per hour, when they move fi) in opposite directions, (ii) m the 
same direction? 
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!IB An express tram travelling at the rate of 52 miles an hotir 
overtakes a coal tram half long again as itself, travelling on 
a parallel Ime at the rate of 16 miles an hour, and passes it 
completely m 12 J seconds, find the length of each tram 

119. In a game at hare and hounds the hare had a start of to 

mmutes and ran at the uniform late of 6| miles per hour 
the hounds followed at the rate of miles an hour The 
length of the course was 8 miles Was the hare caught] 

120. A starts 3 mmutes after B for a place miles distant B, 

on reaching his destination, immediately returns, and after 
walkmg a mile meets A If A’s speed be 3J nnles per hour 
what is B^s speeds * 

121. A thin candle 8 mches long which bums at the rate of 3 

mc^es m 2 hours, and a thick candle 5i mches long which 
bums at the rate of 2 inches m 3 hours, are lighted at the 
same time. After what mterval will (i) both be the same 
length; (u) the thick candle one inch longer than the thm 
one] 

122. If the current of a river flow at the rate of 2 miles per hour 

and it take a man 3 hours to row 9 miles up the stream, 
how long will it take him to return? 

Clocks 

At what time dp the hands of a clock pomt m the same direction — 

123. Between 3 and 4? 124. Between 7 and 8? 

125. Between 5 and 6^ 126. Between 4 and 6? 

At what time are the hands in opposite directions — 

127- Between 2 and 3? 128 Between 10 and 11? 

129. Between 8 and 9? 130 Between 3 and 4? 

At what tunes are the hands at right angles — 

131. Between 6 and 7^ 132. Between 1 and 2] 

133. Between 12 and 1? 134. Between 9 and 101 

136. How soon after 4 o’clock will the hands of a clock be separated 
by an interval of 6 minute-spaces on the face? 

136. At wlmt time between 9 and 10 will the minute hand be exactly 

8 mmnte-spaces m advance of the hour hand^ 

137. It m between 4 and 6 o’clock, and the mmute hand is 10 

minute-spaces in advance of the hour hand What is the exact 
time^ 

138. It is between 11 and 12 o’clock, and the minute hand is 6 

minute-spaces behind the hour hand What is the exact time ? 
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G. Eaces, 

139. A can give B 5 yards’ start m a race of 100 yards, and B can 

give C 4 yards m the same distance. How many yards can 
A give C? 

140. A can give B 12 yards m lOO, and B can give C 35 yazds in 

i mile How many yards can A give C m 200 ? 

141. A can score 100 points m a game while B scores 80, and B can 

score 100 while C scores 75 . how many can C score while A 
scores 50 ? 

142 . A can give B 1 point in 10 m a certain game ; B can give C 

1 m 10 , and 0 can give D I in 10 : how many points A 
give D m 1000? 

143 . A can give B 20 yards and C 41 yards start in a quarter of a 

mile , B can give C a start of 3 seconds over the same dis- 
tance How long does C take to run a quarter of a mile] 

144 . A can give B 10 yards and C 19 yards m 100 yards: B can 

give O seconds in the same distance How long does A 
take to run 100 yards? 


H* Chains. 

145. If 3 geese are worth 10 ducks, and 3 docks are wor^i 4 

chickens, and a couple of chickens cost* 4s. 6(f., what is the 
value of a goose^ 

146. If jfil IS worth 25j francs, and 20 francs are worth 94 I>utch 

florins, bow many Dutch florins are equivalent to £50i 

147. If 35 napoleons are worth 192 thalers, 10 thalers worth 7 

dollars, and 2 dollars worth 5 flonns, how many napoleons 
are worth 144 flonns ? 

148. If 6 pears are worth as much as 9 apples, 5 apples as much as 

12 plums, 15 plums as much as 2 apricot^ 4 apricotB as 
mu<m as 3 peaAes, and 1 peach as mu^ as 25 strawbemeB, 
how many strawberries should be given in exchange for 11 
pears? 

(49. A clerk A can copy 5 lines while B copfes 4^ B can copy 2 
whde G copies 3, C copies 7 while B copies 8, and B oopess 
14 while E copies 17 , how many lines can E copy while A 
copies 490? 

150. If J lb of tea costs as much as f lb. of coffees J lb. cf coffee 
as much as 4 lb chocolate, ^ lb. of chocolate as mudb as 
I lb of biscuits, i lb of biscuits as much as | lb. of jam, and 
^ lb. of jam costs 4d^ what k the cost of a pound of tea? 
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EXEECISES XLV 


XLV. RATIO AND, PROPORTION. 

Eatio 

Simplify tlie ratios — 

1. 68 : 87 6 £6, 6s 8d . £8, 13s 4d 

2. 803 73 7 3 tons 12 cwts 7 tons 16 cwts 

3. 11^ 8 7 his 30 mm 1 day 

4. •714286 7*6 9. 10^ chains 3 poles 

6 16 51 18-81 10 6 fur 121 yds 1 mi 121 yds. 

11. Which is greater 11 17, or If * 2§? 

12. Which IS greater 1-3 . 2*3, or 6^ 9d ll5 8dJ 

13. Prove that the ratio of £3, 8s. to £7 is equal to the ratio of 

3^ to 6^ 

14. Show that the ratio 2 lbs. 3 ozs : 1 qr 3 lbs 8 ozs is equal 

to the ratio 5 ms 2 yds 

15. What sum of money has to £1, 15s 9c? the ratio 3^ 6^^ 

16. What number has to -75 the ratio of 3 tons to 9 lbs 2 

17 Is the fraction mcreased, unaltered, or decreased, by sub- 
tracting 3 from both numerator and denommator'2 

18- Is the fraction mcreased, unaltered, or decreased, by addmg 7 
to both numerator and denominator ^ 

19. If 2 be added to the numerator of the fraction what 
number must be added to the denominator in order that ttTe 
value of the fraction may be unchanged ^ 

20. If 3 be taken from the numerator of the fraction what 
number must be taken fiom the denominator that the value of 
the fraction may be unaltered ^ 

21. If 7 be taken fiom the denommator of the fraction ff, what 

number must be taken from the numeiator that the value of 
the fraction may remain unchanged *2 

22. If 12 be added to the denommator of the fraction ff, what - 

number must be added to the numerator that the value of the 
fraction may remain unchanged? 

Show by taking a numerical example that — 

23. A ratio of greater mequality is diminished by addmg the same 

number to both its terms 

24. A ratio of greater inequality is mcreased by subtractmg the same 

number from both terms 

26 A ratio of less mequality is decreased by subtractmg the same 
number from both terms 
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Proportion. 

Find a fonrtli proportional to — 

26. 12, 21 and 56 j 28. -3, 5-6 and £% lOt 

27 7i, 5J and 9 J 1 29. 3 yds 1 ft , 2 ft 3 mau and 5 cwta 

Find the missing term in each of the following proportions — 

30. li : li : : li : . 

31. 3 lbs. : 5 oza, : ; 8a : 

32. 21 : 24 :: : 58. 4d 

33. 2 ft : 3 yds. :: : 15. 

34. -3 : = *16 : 

35. 2 gals. 1 qt ; =13acs2ro ;3ac82ra 

36. : 4f = 26 : 33 

37. • 10 tons 10 cwts. = £6:6 guineas. 

Find a mean proportional between — 

33. 16 and 49. 39. 32 and 200 40. 68 and If 

41- Are 51, 42j and 36^^ in continued propoj^ion? 

42. Find a thzrd proportional to 3*4 and 6-1. 

43- Prove that — 

•15 • 4*5 Sd. , £1 :: 2 lbs 3 ozs . 2 qrs. 9 lbs. 10 ozs, 

44- Are £100, £700, £103 and £721 proportionals! 

46. Are 17, 51, 17 — 2 and 51 — 2 proportionals? 

46. The shadow of a tower is ISJ yards long when the shadow of 
an upright stick 4 feet long is 3 feet 8 inches, what is the 
height of the tower? 

47 On a ^ound-plan made on the scale of half an mdi to a yard the 
lengSbi of a house is represented by a line 7J inches long; how 
long is the hou«ie 2 

48. If the circumference of a circle of radius 7 inches is 3 ft. 8 ina, 

what IS the circumference of a circle of radius 4 yds. 2 ft-1 

49. The longest side of a triangular held measures 16^ chains. On 

a plan of the held the sides are represented by hikes 1|, 2^ and 
2f mcbea long reflectively. Find the lengths of the other 
sides of the held. 

50. On a plan of a held the sides measure 6, 3, 4J and 7 inches. 

The shortest side of the held itself measor^ 17 chains 10 links; 
hnd the length of each of the other three sides. 
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EZBRCISES SXVI. 


XLVI. PROPORTpNAL PARTS, 

AND Partnership 

1. Divide 308 into two paits wRich shall be m the ratio 9 19. 

2 . Divide 1602 into two parts in the ratio 36 143 

3. Divide 483 into parts proportional to 3, 7, 11 

4. Divide 46875 into four parts proportional to 1, 4, 4, 6. 

5. Divide 22 into parts in the ratio of 86 to 68 

8. Divide 28 into parts proportional to 29, 37 and 46 
7. Divide 133 into two parts which shall be in the ratio f 
8 Divide 716 in the ratio If 2f 
g Divide *46875 into parts proportional to J 

JO. Divide 150 into parts proportional to 2, 3*2, and 4 8. 

II. Divide 2601 into parts proportional to 1*6, *16, and 1*13 
12- Divide 171 in the ratio of 2*7 to -72. 

13. Divide 36-6 into two parts, which shall be m the ratio of 6-6 

to 6-5 

14 . Divide ^£28900 into four parts proportional to 8, 6, 3, 1. 

15. Divide a mile mto six lengths proportional to 3, 6, 13, 17, 21 

and 29 ^ 

16. Divide £4, 12« 6d in the ratio 3 7 

17. Divide £405, 2s 6d among three persons in the ratios 6 7 8 

18. Divide £97, 18« 8jcf mto parts proportional to the numbers 7, 

9 and 13. 

19. Divide £32, 10a between A and B, so that A’s share may have 

to B^s share the ratio of 17 to 83 

520- Divide £4, 8a m the ratio 53 43 

21. Divide £30 into parts proportional to 230, 250 and 270. 

122 Divide £154 between 4 persons, so that their shares may be- 
proportional to J, J, i, | 

23 . Divide £1330 between 3 persons, m the ratios f f f 

24 . The sides of a triangle are proportional to 2^, 3, 3J The siua 

of their lengths is 338 feet Pmd the length of each side 


25, A, B and C are partners in a firm A^s capital is £1000, B^s 

£2000 and Cfs £1500 What should each receive out of profits 
which amount to £3000 ^ 

26. A puts into a busmess £2600, B £1500 and C £1000, tbe 

profits of the business amount to £625; how should this sum 
be divided amongst the partners? 
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27. A man divided ^504 amongst his three sons, whose agM were 19 

2X and 23, in sums piXiportional to their ages Three veers 
afterwards he similarly divided an equal sum How mncL did 
each receive in all? 

28. 684 policemen are to be distributed among three towns in prt>- 

portion to the population — viz., 10,944 ; 32,312, 25,992 How 
many pohcemen will be sent to each town ? 

29. A bankrupt, whose estate is worth £696t has four creditors A, B, 

C, D, he owes A £270, B ^300, C ^150, D ^100. The 
legal expenses of his bankruptcy amount to ;£83 How much 
will eacn creditor receive? 

30. Tlie proceeds of a business amounting to £2689, Bs are divided 

among the four partners whose contributions to the capital 
were severally £543, 10«, £274, 10», £685, 13*. 4d and 
£417, 6*. 8d ; how much does each partnei receive? 

31. On the dissolution of a partnership, £16,690, 11* So?, was divided 

between the two partners in the ratio 47i : 33|. How much 
did each receive? 

32. Distribute 500 policemen between three towns, of population 

19,000, 8500, 23,600 respectively, as nearly as possible in pro- 
portion to population 


33. Divide £150 between A, B and 0, so that A may receive £7 aa 
often as B receives £8, and B £4 as often as C receives Mt, 

d4. Divide £60, 2*. IfdL between A, B and C, so that A may have 
half as much again as B, and B half as much again as C. 

35 Divide £150 among A, B and C, so that B may have twice as 
much as A, and C twice as much as A and B together 

36. Divide £3, 18* 4<2 among three persons, A, B, C, so that B may 

receive seven-eighths as much as A, and C five shillings more 
than B 

37. Divide £520 among four persons so that the first may have t\nce 

as much as the second, the second twice as much as the third, 
and ihe first and third together as much as the second and 
fourth together 

•38- Divide £954, 9*. between A, B and C, so that A’s share may be 
to B’s as 3 is to 5 and B’s to Cs as 10 is to 13 

39. Divide £2100 among A, B, C and D, so that A's share may be 
to B’s as 7 : 6, B's to Cfs as 5:4^ and (7s to D*s as 3 : 2. 

4-0- Divide 114 gallons into 4 measures, so that the first rfiaB be to 
the second as 3 is ta 5, the second to the third as 7 is to 9 
and the third to the fourth as 15 is to 17. 

Ah If 7 men do as much work as 12 wom^ and 5 women as 
much as 8 diildren, divide £69 among 4 men, 6 women and 
9 children in propc^ion to the work they do 
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42. If 12 men can do the 'work of 19 'women, and 8 women that of 
11 boys, divide ^584, 15« amoitg 14 men, 6 women and 10 
boys m proportion to their work 


43. Three men hire a pasture for £42y 12s One puts in 10 oxen for 

9 months, another 12 oxen for 8 months, the third 14 oxen 
for 7 months What part of the rent should each pay? 

44. A, B and C are partners m a business A puts m ;£900 for 6 

months, B ^1200 for 4 months and C ^1800 for a year 
Divide profits amountmg to ^742 fairly among them 

45. Three persons A, B, C, rent the grazmg of a park for ^^670 A 

puts 126 oxen in the park for 3 months, B puts in 162 
oxen for 5 months , and C puts in 216 oxen for 4 months, 
What^part of the rent should each person pay? 

46- A and B enter mto partnership each with a capital of ^1000 At 
the end of the first year the profits are ,£500, and A then 
invests his share in the busmess, but B withdraws £200 of his 
capital How should the profits, amounting to £492, be divided 
at the end of the second year? 

47n A begins to trade 'with a capital of £1500 He is joined 6 
months later by B with £1200 At the end of the year the 
profits amount to £463, 7s 6d Find, to a penny, the share of 
each partner. 

48. A begins busmecs with a capital of £850 Three years later he 
takes B, with a capital of £1100, into partnership, and two 
years later still they are joined by C with £1400 At the end 
of 8 years from the commencement the business is sold for 
£5500 ; what part of this sum is due to A ? 

49- Two merchants A and B trade together for a year A invests 
£1200 in the busmess for the whole time B puts m £300 at 
first, £300 more at the end of 3 months, and again £600 at the 
end of another 3 months The total profits amount to £270 , 
how should this sum he divided between them ? 

SO. A and B enter into partnership, A with £2000, and B 'with 
£1800, of capital Nme months later they are joined by C with 
£2400. At the end of the year the profits are £656, 5« , find, 
'withm a penny, the share of this which belongs to C 

61. A began business with a capital of £550, and was joined during 

the year by B with a capital of £600 At the end of the year 
B received £75 out of profits amounting to £240 When did 
B enter txie business? 

62. Two traders, A and B, enter into partnership with capitals of £800 

and £960 respectively. Two months later A mcreases his 
capital by £300, and three months later still B increases his by 
£560 One month after this A increases his capital by £500 
Ten months from the commencement of their partnership the 
profits are divided How must this be done? 
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After a second interval of 10 months profits are again 
divided and each partner receives the same amount, one of 
them having during the interval contributed an additional £4100 
of capital Which did this^ and when i 

53. Two farmers A and B rent a field for 10 weeks and par £5 for it 

A puts in 3 horses for 5 weeks, 4 cows for 8 weeks, and 12 
sheep for the whole time, whereas B has 1 horse and 30 sheep 
m tne whole time. If the coat of the keep of a horse, a cow, 
and a sheep are in the ratio 5 3:1, find, to the nearest penny, 
what share of the rent each should pay. 

54. A and B enter into partnerahip , A puts in £184X), but at the end 

of 4 months withdraws £450 of tins, and again at the end o( 
9 months If at the end of the year their Just shaies of 

the profits are as 5 is to 3, how much capital did B put into 
the business 1 ' 

66- Three partners A, B and 0 had shares in a busmess proportional 
to the numbers 4, 5 and 6 respectively C retired, and 
then A and B had equal shares If, for his share, C received 
altogether £15,000 from A and B, what sum should each have 
contributed^ 

66. A and B enter into partnership, their capitals being as 5:6; at 
the end of two months they withdraw respectively onc-dnrd 
and one-fourth of their capital, and four months afterwards B 
increases his capital by the addition of one-third of his original 
capital How are they to divide the f^ofitc^ amounting at 
the end of the year to £379, 2s 6c? ^ 

bY. a, B and C enter into partnership, their capitals being as 
1 ,2:3. After 6 months A withdraws half his capital, but 
3 months later restores it Four months from the commence- 
ment B withdraws one-third of his capital, and 2 months later 
C adds twice as much as B withdrew. How must profits, 
amounting to £658, 10s , be divided at the end of the year? 

68. A, B and C are partners in a bank m which they invest £12,800, 
£8000 and £5000 respectively C, as manager, is to be paid 
^ of the gross yeaxly profits, while A and B are each to be 
allowed 2 gnineas a day for attendance. At the end of the 
year the gross profits amount to £7650, and A has attended 6 
days, and B 4 days. What is the total sum due to BT 

59 The values of equal weights of three metals are as 2 : 5 : 19 ; 
volumes proportional to 3, 4 and 6 are mixed, what value 
of the first metal is contained m a lump of the mixture worth 
£71 

60, A piece of metal weighing 11 cwts. 3 qrs. has been formed by 
compoundmg three metals in quantities which, by measure, are 
as 5:3:2, but the weights of equal volumes cf them would 
be as 7 : 11 : 13. What weight of each of the componeut 
metals has been used? 
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XLVII. AREAS, 

Rectangular Surfaces, 

Find the area of a rectangle — 
f. 8 feet long and 7 feet wide 
2 13 feet long and 11 feet wide 

3. 3 ft 6 ins long and 2 ft 3 ms wide. 

4 , 5 ft 4 ms long and 4 ft 8 ms wide 

6. 10 ft 7 ins long and € ft 2 ms wide 

6. 3 yds 2 ft long and 2 yds 1 ft 6 ms wide^ 

7. 4f ins long and ins wide 

8. 1 j ins^ long and If ins wide 

9. 8 ft. 4j ms long and 5 ft 7^ ms wide 
JO. 3 ft 7J- ms long and 1 ft 11^ ins wide 

Find in acres, &c , the area of a rectangular field — 

11 176 yards long and 110 yards wide 
152. 480 yards long and 242 yards wide 

13. 650 yards long and 33 yaids wide 

14 . 27 poles long and 19 poles wide 

16. 14 chains long and 8 chams wide 
\6. 17 chams long and 12 chams wide 

Fmd the area of a square, the length of a side of which is 

17 . 1 ft 1 m. 20 220 yards 23. 9 chains 

la 7| inches 21 77 yards 24 7 chams 25 liTiVa 

19 2 yds. 2 ft 7 ins, 22 360 yards 25. 6 chains 76 Imka, 

Find the area of — 

26. A rectangular floor 18 ft 3 ms long and 16 ft 6 ins wide 
527. A page of a book 7^ inches long and 6J inches wide. 

518. A tablecloth 3J yds long, If yds wide 

29, A piece of tape f m, wide, 12 yds long 

30. A piece of wall-paper 12 yards long and 21 inches wide. 

3( A straight road 187 miles long, 10 yards wide 

32 A straight path 3^ miles long and 2 ft. 9 ms wide 

33 A straight road 5 furlongs in length and of the averaee width of 

1 chain 5 Imks ^ © s 

34 . An oblong field the dimensions of which are 65 6 chains and 
10*125 chains. 
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Find the length of a rectangle* — 

36. 119 sq.ft in area and 7 ft* in width, 

36. 195 sq. yds in area and 13 yds. in width 

37. 35 square yards in area and 6 feet in width. 

38. 6f sq ins in area and If ms m width. 

39. 7 sq ft in area and 8 ins. m width 

40. sq ft. in area and 2 § ms. in width. 

41. 2 acres m area and 88 yards m width. 

42. 3 ac 1 ro m area and yds in width. 

Fmd the breadth of a rectangle — 

43 8 sq ft 36 sq ins in area and feet in length 

44 5 sq yds in area and 3 yds 2 ft. 3 ins m length. 

46 sq ft in area and 2 ft 9f ms m length 

46. 1 sq ft in area and 13 yds. 1 ft m length. 

47. 4 ac 3 ro m area and chains in length. 

48. 1 acre in area and 1 chain 25 links m length. 

49. 3 ac 3 ro in area and 33 poles in length. 

60- 5 ac. 1 ro. 10 po in area and 51 yds. in length. 

Fmd the length of — 

61- ^ A rectangular ceiling the breadth of which is 14 feet and its area 

259 square feet. 

62. A strip of paper If mches wide, the area of which is 1 square 

foot 

63. A roll of matting 18 inches wide which would cover a floor 27 

feet long and 12 ft 8 ms wide. 

64. A nme-inch board the ar^ of which is 3 square feet. 

Find the -width of — 

86. A wmdo-w-blind 7 feet long and 2 § sq. yds. in area. 

56. A straight canal a mile long which covers two acres of groundL 

67. A strip of paper 12 yards long and 2f sq. yds. in area. 

68. A straight road 16f miles long which occupies 84 acres of 

ground. 

69- A “ piece of wall-paper 12 yards long which covered 63 sq. ft. 
of wall-space. 

60. 17 equal planks each 18 feet long, which formed a floor whose 
area was 184f sq- ft 

* Exercises in finding the lei^h of the side of a egtiars when the area is giren will be 
found under Square 

(M27 ), b: 
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How many — 

61 . Tunes is the area of a rectangle’ 3 ms long and 2 ins wide con- 

tained in that of a rectangle 4 ft 6 ms long and 1 ft. 
10 ms wide *2 

62. Cards each Sj ms long by 2| ms wide would just cover an 

oblong table 6 ft 6 ms long by 3 ft 6 ms wide 2 

63. Mats each 1 yd long and 15 ms wide would cover a floor 16 ft 

long and 14 ft wide^ 

64 . Bricks each 9 ms by 4 ms would pave a kitchen 24 ft by 

16 ft 6 ms ? 

66. Postage-stamps ^ m long by f m wide would cover an 
envelope ms long by 3j ms wide ^ 

66. Tiles ^ix inches square would pave a passage six feet wide and six 

yards long “2 

67 . Tiles 2J ins square would pave a hall 10 ft square ^ 

68 Paving-stones each having a face 6 sq ms m area would pave a 

straight road 6 chains long and 6 yards wide “2 

69 Slabs each 2 sq ft m area would pave a floor 16 yards square? 

70 Slabs each 2 feet square would pave a courtyard 16 square 

yards m area^ 

71 Pieces of turf 1 ft 3 ms square would make a grass-plot 
40 feet sqqare^ 

72. Square yards of floor-cloth would cover a floor 29 feet long and 
23 feet wide? 

How many yards of patternless carpet would just cover a floor- 
73 21 feet long, 14 ft wide, carpet 3 ft wide *2 
74 . 28 feet 6 ms long, 19 ft 6 ms wide, carpet a yard wide? 

75 27 ft long, 18 ft wide, carpet 2 ft wide *2 

76. 15 yds long, 4 yds 2 ft wide, carpet 4 ft wide? 

77 . 27 ft long, 16 ft wide, carpet j yd wide? 

78 . 66 ft long, 18 ft 8 ms wide, carpet 28 ms wide? 

79 . 6 yards square , carpet f yd wide 2 

80. 14 feet square, carpet 31 J ms wide*? 

81 21 ft. long, 15 ft wide, carpet | yd wide, leaving an uncar- 

peted margin 18 ms wide all round the floor ^ 

82 20 ft 10 ms long, 16 ft wide , carpet 2 ft wide, leaving a 

margm 1 foot wide uncarpeted all round the room *2 

83 7 yds. long, 6 yds wide, carpet f yd wide, leaving a margin 

f yd wide uncarpeted all round the floor *2 

84 . 20 ft 6 ins square, carpet 18 ms wide, leaving an uncarpeted 
margm 9 ms. wide all round? 
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Find the cost of plain carpet sufficient to just cover a floor 

86. 18 ft 6 ms. long and ft 3 ms. wide at 3i, per sq yard. 

88. 18 feet long and 15 feet broad, with carpet 30 inches wide, at 
bs per yard 

87. 20 ft 3 IDS long by 13 ft 4 ms. wide, with carpet 2 feet 

3 inches wide, at 5s a yard. 

88. 10 yds 2 ft. long and 7 yds, 1 ft. broad, with carpet | yd 

wide, stt 4s 6d a yard. 

89. 12 ft 9 ms by 16 ft. 6 ms , with carpet 33 ms. wide, at Zi, 8dL 

a yard, 

90- 7 yds, 8 ms. long and 5j yds wide, with carpet 27 ms. wide, at 
Zs 4\d a yaid 

91. 40 feet long by 30 feet broad, with cai pet at 5«. def per square 

yard, leavmg imcov^ered a space of 3 feet wide all round the 
rooiQ 

92. 100 ft long by 25 ft broad, with carpet at 4$ 66?, per square 

yard, leavmg uncarpeted a space 4 feet wide all round. 


93. Fmd the cost of staining a bonder 15 inches wide all round a floor 

20 ft long and 17 ft, broad at la per square yard. 

94. Fmd, to the nearest penny, the cost of staining a border 16 ins. 

wide all round the floor of a room 16 ft 8 ma square, at 9dL 
per square yard. 

f6. A room is 25 feet long by 17 feet broad What will it cost to 
carpet it at 6« 9c/ a square yard, leaving uncovered a margin 
one yard wide? Find the eztm cost of covering this space with 
India matting at Is. Zd a square yard 

96. Ail round the floor of a room, which is 28 feet long and 22 feet 
wide, there is a border 2 feet wide which is left uncarpeted, 
Fmd the cost of staining the border at Is \hd a square yard 
Find also the number of yards of carpet, 27 mchea wide, 
required for covenng the rest of the floor, and the cost of this 
carpet at 3a 9</ a yard 

87. A room, 20 feet long and 16 feet wide, has a stained border 
2 feet wide ; the rest of the floor is covered with carpet at 
27« per square yard ; the staining costs 9d per square yard. 
Find the whole expense 

98 A carpet 19 feet 6 inches by 15 feet 9 inches, which costs 16a 
per square yard, is laid down in a room measuring 23 feet by 
17 feet, and the rest of the floor is covered with floor-cloth at 
8d per square Joot Fmd the total cost 

99. A room 22 ft by 19 ft has m it a Turkey carpet 19 ft 6 ins. 
by 16 ft 9 ins , costmg 12# jper square yard , the rest of the 
floor is covered with felt at 4(£ per square foot ; find the cost 
of the carpet and of the felt. 
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100. What will it cost to make a gravel walk 7 feet wide along the 
inner edge of each side of a squa^re field whose side is 110 yards 
long, at Is 6c? a square yard*^ 

lOI In a courtyard 67 ft 6 ms long and 42 ft 9 ins wide there 

IS a footway, 6 ft 6 ms wide, the whole length of the yard 

What is the cost of pavmg the whole, the price per square yard 
for the footway being 3s 6c? and for the remainder 3s ^ 

102 . A room is 24 ft long, 19i ft wide What will be the total 

cost of painting, at Is Zd per square yard, a border a yard 

wide, and a skirtmg-board 18 m high, all round the floor? 


103. Carpet 2 ft wide, at 4s 9c? per yd , sufficient to just cover a 

rectangular floor would cost ^6, 10s 7*|c?., find the area of the 
floor 

104, The cost of matting, | yd wide at Is 10c? per yd which just 

covers a floor 21 feet long, is ^5, 2s. 8c? , how broad is the 
floor? 

106 Drugget at 3s 9c? per yd, which just covers a floor 16 ft 
square, costs £4, 6s 4o? , how wide is the drugget “2 

106. The cost of carpet 21 ms wide which just covers a floor whose 

dimensions are 16 ft 6 ms and 13 ft 3 ms. is ^7, 6s 9c? , 
find the price of the carpet per yard 

107. A carpet for a room cost ^12, 6s. The room was 26J feet 

long and 19J^ feet wide, and between the e(^e of the carpet 
and the walls was a margm 2J feet wide Iind the cost of 
the carpet per square yard 

108 The cost of patternless carpet 2 ft wide at 7s per yd for the 

middle of a floor 18 feet wide is ^19, 16s 6c? A margin 
1 ft wide is left uncaipeted all round the floor. How long la 
the floor, if the value of the quantity of carpet turned under for 
the hem is 3s 6c? ? 

109 The cost of stammg a border 2 feet wide all round a room 

30 feet long by 27 feet wide, is 17s 8c? ^ find the pnce per 
square yard 

HO. In making a pavement 7 feet wide all round the mside of a 
square, 648 slabs, each 2 ft long and 1 ft 9 ms wide, were 
used Emd the length of the side of the square 

111. A pavement 6 feet wide all round the outside of a square grass- 

plot IS formed of 662 slabs each 2 ft long by 1 ft 6 ms. 
wide What is the length of a side of the grass-plot *2 

112 . Each of two rooms is 18 feet wide, but one is twice as long as 

the other , the floor of the shorter room is covered with carpet 
at 9« per yard, of the longer at 6« per yard, the width of the 
carpet m each case being ^ of a yaid Find the length of 
each room m feet, when the difference m the cost of the two 
caipets IS £Z. 
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Walls of a Eoom, &c, 

Emd m feet (i) tie penmetar, (u) the area of the walls; of a 
rectangular room — 

113. 18 ft long, 14 ft. wide, 11 ft. high. 

114 10 ft high and the floor 15 ft square 

116. 20 ft long, 17 ft. wide, 9 ft, high. 

116 21 ft. long, 16 ft broad, 10 ft. 6 ms high 

117. 17 ft 6 ins in length, in breadth, and m height 

118. 24 ft. long, lei ft wide, 12 ft 3 ins high 

119. 23 ft 8 ms long, 17 ft 4 ins broad, 11 ft 6 ms high- 

120. 41 ft 2 ms long, 32 ft 4 ms broad, 18 ft 6 ins, high. 

121. 23 ft 8 ms long, 15 ft 10 ins. wide, 11 ft 11 ifts. high. 

122. 6 yds 2 ft 3 ms long, 6J yds broad, 9 ft 10^ ms. high, 

123. Fmd the area of the sides and ends of a rectangular box 15 ins 

long, 10 ms. wide and 7 ms. high 

124. Fmd the area of the whole external surface of a rectangular box 

14 ms long, 9 ins wide and 4J- ms. high 

126. Find the total area of the walls, ceiling and floor of a rectangular 

room 12 ft 6 ms, long, 11 ft 6 ins. wide and 9 ft 3 ma. 
high- 

126- How many square feet of sheet-lead would Ime an open rec- 
tangular tamk which measures inside 4 ft m length, 2 ft in 
depth and 2 ft 9 ins. m breadth 1 

127. How many square yards of paper would rust completely cover 

the outside of a rectangular box 6 ft. long, 3 ft wide and 
2 ft high? 

128. A rectangular box, without lid, is made of wood 1 inch thick ; 

it measures outside 3 ft 8 ins in length, 2 ft. 2 ms. in 
breadth and 1 ft 7 ins m height , find the total area of its 
inside surface 

429. A box, with lid, made of wood f inch thick, measures outside 
4 ft ms in length, 2 ft 7J ms in width and 1 ft 
9 ins m height ; find the total area of its inside surface 

I So. How many sheets of paper each 3 feet long and 2 feet wide 
would just completely cover the entire surface of the walls of a 
rectangular room 22 ft long, 18 ft. wide and 12 ft high? 


Making no allowance for doors, &c , how many — 

131. Square yards of paper would cover the walla of a room 18 ft 
long, 15 ft wide and 12 ft high? 

<32. Yards of paper 2 ft wide would cover the walls of a room 
20 ft long, 16 ft wide and 11 ft 6 ms. high! 
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Mating no allowance for doois, &c , how many — 

133. Yards of paper 2 ft 6 ins wide would covei the walls of a 
room 20 ft. 6 ms long, 9 ft 6 ms wide and 13 ft 6 ma, 
highl 

134 Pieces’’ of paper 12 yards long and 21 inches wide would 
cover the walls of a room 24 ft 3 ms long, 14 ft 3 nig, 
broad and 9 ft high? 

136. Sheets of paper 9 ms square would cover the walla of a room 
16 ft 7 ins long, 14 ft 2 ms wide and 8 ft 3 ms high? 

I3er Feet of V-mch board would line to a height of 3 ft 6 ms the 
walls of a room 21 ft long and 14 ft wide *2 


Fmd the'TJost of paper (makmg no allowance for doors, wmdows, &c , 
or for matching the pattern), sufficient to cover the walls of a 
room — 

137. 21 ft long, 16 J ft wide and 10 ft high at per sq yd. 

138. 26 ft long, 18 ft 6 ms wide and 10 ft high; paper 2 ft 

wide at 3d, a yd. 

139. 21 ft 6 ms long, 16 ft 3 ms broad and 12 ft high; paper 

21 mches wide at 7s 6d per piece of 12 yards 

140. 27-7 ft long, 19-66 ft wide and 14 4 ft high; paper 2-7 ft 

wide at 1^ 3d per piece of 12 yards 


I4I. "What IS the cost of paper half a yard wide, at Is 6d per prece 
of 12 yards, which would 3 ust cover the side- walls and ceilmg 
of a passage 12 yards long, 6 ft wide and lOJ ft high 2 

J42. The length, breadth and height of a covered tank are 24 ft, 
17 ft. and 14^ ft respectively Fmd the cost of pamting it 
aE over outside at Id, per sq ft 

143. An open rectangular cistern, made of sheet-iron, is 7 ft long, 
4 ft wide and 2 ft 6 ms deep Fmd the cost of pamting 
it all over, inside and outside, at l^d per sq ft 


How many sq ft of plaster are there on the walls and ceilmg of a roon^ 

144 10 feet high, 20 ft long and 16 ft wide, having a door 8 ft 
by 4 ft , and two windows each 5 ft by 3 ft ^ 

146 28 ft long, 20 ft. wide, 10 ft high, having a door 7 ft by 
4 ft , a fireplace 6 ft by 4 ft , and two windows each 5 ft 
by 3 ft ^ 

146. 24 ft long, 18 ft. broad, 12 ft high, having two doois each 
6 ft 6 ins by 3 ft 4 ins , two windows, opening down to 
the floor, each 10 ft high by 5 ft wide, a fireplace 6 ft 
high by 4 ft 6 ins wide , and a skirting-board a foot high 
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Find the codt of paper sufficient for the following rfK)nis, allowing foi 
waste 2 complete pieqes o%er and abo\e what is sa%ed froin 
windows, &c , the paper being bought h>t the 12 jards long 
and 21 ins wide — 

147. 28 ft 6 ms. long, 18 ft 9 ms. wide, 12 ft high; price of 

paper 2« 6c? pei jpifce 

148. 31 ft 4 ms long, IT ft 3 ids wide, 13 ft- 6 ins. high, pnce 

of paper 10|c? per piece 

149 20 ft 8 ms long, 18 ft 6 ms broad, 12 ft high; price of 
paper 25 9o? per piece. 

160 30 ft 7 ms long, 17 ft 8 ins. wide, 14 ft. 2 ms. high ; pnce 
of paper Sa. 3d5. per piece. 


I5h The area of the walls of a room 13 ft 7^ ms long and 13 ft. 
3 ms broad is 645 sq ft , how high is the room ? 

162. The area of the walls of a room 18 ft 3 ms. long and 12 ft 

^gh is 764 sq feet, how broad is the rooral 

163. The area of the whole outside surface of a covered box 14 ins. 

long and 8 ms wide is 3 sq ft 78 sq ms., how high is the 
box? 

164. The area of the whole inside surface of an open tank 2 ft 3 ms, 

wide and 1 ft 9 ms. deep is 36f ft ; how long is the 
tank 2 

’156. The area of the sides, ends and bottom of a tank 17 ft long 
and 6 feet deep is 345 J sq ft , how wide is the tank? 

156. The cost of painting at bd per sq yd. the two sides and the 
ceilmg of a dark passage 30 yds long and 10 ft, high is 
£5, 145 Id., how wide is the passage? 

167. If paper 30 inches wide at per yard sufficient to just 

cover the entire walls of a room 31 ft long and 23 ft wide 
would cost £b, 3s 6d , how high is the room ? 

168. If paper at 2c?. per yard sufficient to just cover the enbre wmD# 

of a room 21 ft long, 16 ft wide, and 10 ft high would ca«t 
135 40?, how wide is the paper ^ 

169. The cost of painting the walls and ceiling of a room 17 

14 ft wide, and 10 ft 6 ma. high, having a door 7 ft hy 
3 ft 9 ms , a window 6 ft by 4 ft 6 ms. and a fireplace 
3 ft by 3 ft 6 ms, is £3, 8s 9jd ; what is the pnce per 
square foot ? 

C60 A room 20 ft long has two windows each 7 ft by 4 ft 7 ^wo 
doors each 6 ft 6 ms bv 3 ft 4 ms and a firepi^ 4 ft 
by 3 ft. 3 ms The cost of painting the walls at Ijd per »q 
ft is £4, 25 2^, and the cost of polishing the floor at U 
sq yd. IS £1, 13s. 4d. How wide and how high is the room? 
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XLVIIL VOLUMES; 

r 

Bbctangtjlab Solids 


Find the volume of a rectangular solid of — 


Length 

Breadth 

Thickness 

1. 9 ft , 

4 ft , 

3 ft 

2 17 ft; 

7 ft, 

. 5 ft 

3 3 yds. 2 ft , 

2 yds. 1 ft , 

. 2 ft. 

4 5 yds , 

, 7 feet. 

1 yd 2 ft 

5. 3 ft 9m, 

1 ft 8m, 

1 ft 2 in 

a. 6 ft. 6 m, 

4 ft 4 in , 

3 ft 3 in 

7. 3 yds j . . 

2 ft , 

11 in 

8. 17 yds. 

. 17 ft. 

17 in 


Find the volume of a cuhe the length of an edge of which is — 

9 If in 10. 2 ft. 4 in. ri. 1 ft 1 m 12 3-1 m 

Find the third dimension of a rectangular solid of volume — 

13. 364 cub ft , breadth 7 ft., thickness 4 ft 

14. 105 cub. ft , breadth 3 ft 6 m , thickness 2 f t 3 m 

16. 1 cub. ft 876 in , length 4 ft 8 in , thickness 2 ft 7 m. 

15. 8 cub- yds 4 ft , length 6 yds 1 ft , width 16 m 

17. 67 cub. ft. 828 m , length 7 ft 5 in , breadth 2 ft 7 n. 

18. 4 cub yds 1 ft 1628 in , length 16 ft 10 m , breadth 

7 ft 10 in. 


19. How many cubic feet of air are contamed in a room 17 ft long, 

16 ft 3 in wide and 12 ft high^ 

20. How many cubic feet of timber are there in a beam 24 ft long, 

8 mches wide and 6 inches thick ^ 

21. How many cubic feet of wood are there in the boaids of a floor 

18 ft long and 16 ft wide the boards bemg 1 J inches thick ? 

22. What IS the height of a room 18 ft 6 in long and 14 feet 

broad, which contams 2849 cub ft of air? 

23. A room contains 2684 cub ft of space, its length is 16 ft 6 m., 

and Its height is 10 ft 8 in , what is its breadth *2 

24. What length must be cut off a beam 7J in wide and 4 m thick, 

that the volume of the piece cut off may be one cubic foot *2 

26. What is the length of a uniform beam 36 sq inches m section, if 
its volume IS 1 cub yd.^ 

26. What is the thickness of a board 9 mches wide, when the 
volume of a piece 21 ft 4 ms long is one cubic foot? 
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27. How many children will a school-room 60 feet long, 28 feet 

wide and feet high acscommodate, allowing 140 cubic feet 
of space for each child 

28. A school-room 40 feet long and 15 feet high accommodates 120 

children, allowing 120 cubic feet of air for each child, bow 
wide IS the room? 

29- A school-room 72 feet long accommodates 180 persons allowing 
12 sq ft of floor and 200 cub ft of space per head, how wide 
and how high is the room? 

30. If a cubic foot of lead be made into a sheet 32 feet long and 
6 feet wide, what decimal of an inch is the sheet in thickness? 

31- Find the value of a uniform beam 23 feet long, and 64 sq. 
inches in section, at 2«. Zd per cubic foot. 

32. Find the cost, at 4# Zd, per cubic yard, of a coat* of gravel 

2 inches thick for a court-yard 9 yards long and 7 yards 
wide 

S3. A pond of 3 acres is covered with ice 6 inches thick , if a cubic 
foot of ice weigh 896 ozs , find m tons the weight of the ice 
on the pond 

34, A level field of 4 acres is flooded to a depth of 4 inches; if a 
cubic foot of water weigh 63 lbs., find m tons the wei^t o4 
water on the field. 

86. Find in tons the weight of a block of stone containinjg 67051%' 

ft., if a block of the same kind of stone which is 5 ft. long, 

3 ft 9 in. broad and 2 ft. 6 m. thick weighs 7600 lbs. 

36. If a cubic foot of iron weighs 480 lbs., what is the weight in 

tons, &c , of 14,000 iron bars each 10 feet long, l-J in. wide 
and f m thick? 

37. An inlaid chess-board is composed of If-inch squares, in. 

thick, of ebony and boxwood arranged alternately. How 
many cubic inches of ebony are there m it? 

38 A gravel walk 6 feet wide runs round a grass-plot 60 feet kaig 
and 40 feet wide. Fmd the cost of the gravel, 3 inches deepy 
at Zs per cubic yard 

39. A lawn 23 yards long and 17 yards wide is surrotaided by a 

path 5 feet wide Fmd the cost of a coat of gravel, 3 indbes 
thick, for the path at 4s, 6d. per load (t,e, per cubic yaad). 

40. If the cost of digging a trench 2 feet wide and 18 inches deep 

at 9o? per cubic yard be £Zy 19s ZcL, how long is it? 


41. How many wooden blocks, each 7 in. by 6 in. by 3 in., could be 

packed m a cellar 14 feet long, 10 feet wide and 8 feet high ? 

42. How many bars of soap, 18 in. long, 3 in. wide and 3 in. thick, 

could be packed in a box the intenial dimensions of which are 
6 ft, 3 ft. and 2 ft. 9 in.? 
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43 How many cubes of j in edffe could be packed in a box 1 ft 

3 m long, 9 in wide and Sj in deep, inside 

44 How many gross of exeicise-books, each book being 8 in lone 

6^ m. wide and J in thick, could be packed in a box 2 ft8 
m long, 2 ft 2 in wide, and 1 ft 6 m deep, inside? 

45. How many bricks would be required for a wall 80 yards long 
10 feet high and 18 inches thick, if a brick, with its ahar^ 
mortar, measures 9 in by 4^ m by 3 in ? 

46 How many tiles six mches square and 1 m thick could be packed 
in a cellar 12 ft long, 11 ft wide and 7 ft high? 

47 . In a builder’s yard there are two stacks of bucks , the first stack 
is 18f ft long, 3| ft wide and 8^ ft high, the second la 
llj ft long, 9| ft wide and ft high How many more 

bnCks are there in one stack thari m the other, the dimensions 
of a bnck bemg 9 in , 4^ m and 3 in “2 

48 Two boxes, whose inside dimensions are 2ft6m,2ft2juL 

2 ft and 2 ft 11^ in, 2 ft, 1 ft lOj in respectively, are 
filled with copies of a book which is 7 J in long, 6 m wide and 
^ in thick How many more books are there in one box than 
in the other? 

49 If a brick with its share of mortar measures 9 by 4 J by 3 inches. 

how many bncks would be required for a wall 100 yds long and 

8 ft hign, the lowest course of bncks being 18 inches wide, ijie 
second coui^e 13^ inches wide, and the remainmg courses each 

9 inches wide'* 

50 Supposing that a bnck with its share of mortar occupies 

9 X 4 J X 3 cubic inches of space , how many bricks are there m a 
wall 6 ft high and 9 mches thick which surrounds a square the 
side of which measuies, on the inner side of the wall, 18 yards? 

If a pmt of water weighs a pound and a quarter, and a cubic foot 
of water weighs 1000 ozs , how many — 

61. Gallons would a tank 6 ft long, 4 ft wide and 2 ft, 4 in. 

deep, hold? 

62. Gallons would a cistern 6 ft 8 in long, 6 ft 4 in wide and 

4 ft 6 in deep, bold? 

B3 Impenal quart bottles could be filled with the contents of a foil 
tank 3 ft 8 in long, 2 f t 4 m wide and 2 ft 3 in deep, 
and what fraction of a pint would be left oTer? 

64 Feet wide is a tank 24 ft long and 8 ft deep which wiU ]ust 

hold 7200 gaUons? 

65 Feet long is a tank 4 ft 3 in wide and 2 ft 6 in high which 

holds 631 J gallons? 

66. Acres are there m a field upon which 45,375 tons of rain-water 
fall in the course of a year, the average ram-fall being 2J in. 
per calendar month? 
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How many cubic inches of wood are there m a box, with lid — 

67. 2 ft long, 1 ft. 10 m wide and 1 ft 6 in high, the board* of 
which it IS made being 1 in. thick? 

68 3 ft long, 2 ft wide, 1 ft 5 J in. high, of wood | in thick ? 
69. 5 ft 7 m by 4 ft 7 in by 3 ft 1 in , of wood 1 inch thick? 
60 4 ft by 3 ft. by 2 ft , the boards being j in. thick ? 

61. How many cubic inches of iron are there in a safe which 
measures outside 2 ft 6mm length, 2 ft. m width and 
2 ft 9 in in height, the iron being 2 in. thick throughout? 

62 How many cubic inches of wood are there in a box, without hd, 
made of board half an inch thick, the length being 3 ft. 2 m,, 
width 1 ft 10 m and height 1 ft. 8 in.? 

63. What length of 7-inch board, | in thick, would make a packing- 
case 2 ft 3 m long, 1 ft 9 in wide and 1 ft lOj in. 
high, allowmg a length of 3 m of board for waste m sawdust? 

64 How many cubic feet of stone are there in a rectangular trough, 
of internal length, 4 ft 6 in ; width, 1 ft 9 in ; depth, 

1 foot, the stone bemg everywhere 3 in thick ? 

66. A closed tank made of wood 1§ m thick, and lined throughout 
with sheet-lead J in thick, measures outside 6 ft in length, 

2 ft 4 in m breadth and 2 ft 8 in. in depth, how many 
gallons of water will it hold? 

66. A stone trough is 4 ft long, 1 ft 6 in. wfde, 1 ft 3 in. deep, 

inside, and the stone is everywhere 3 in thick If the weight 
of a cub ft of the stone be 175 lbs , and of water be 62 lbs., 
what would the trough weigh when full of water? 

67. A hollow rectangular vessel, without lid, formed of material 1 

in. thick, whose external dimensions are 13 ft 6 in., 6 ft 8 m. 
and 6 ft 11 in respectively, weighs 3 qrs 25 lbs. Und 
the weight of a sobd mass of l^e same material and the same 
dimensions 

68 Gold can be beaten out so thin that 276,626 gold leaves placed 
one upon another are but an inch in thickness If a cubic foot 
of gold weigh 10 cwt. 95 lbs , what is the weight in grauas of 
a piece of gold leaf 8 inches long aafl 7 inches wide? 

69. Fmd the cost of bricks, at ^1, 17#. 6d per 1000, for a wall 

5 ft high and 9 inches thick surrounding (with the exception 
of a doorway 6 ft wide) a rectangular gaSien which measures, 
outside the wall, 40 yards in length and 24 yards in breadth. 
Ihe dimensions of a brick to be taken as 9 m. by m. by 

3 in , and no allowance to be made for mortar. 

70. A safe 2 ft. 6 in long, 2 ft ^de and 2 ft 9 in high, 

measured externally, is made of iron 2 in. thick, and weighs 
23J cwt; how high IS a safe 2 ft 10 m long and 2 ft 1 in. 
wide, made of iron in. thick, and weighmg 35^ cwt? 
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XLIX. DUODECIMALS. 

Express, as duodecimals, 

I 5 ft lOi m 10 3 sq ft. 72 m. 19. lOj cub ft. 

2. 6 ft 7i in II 2 sq ft 36 in 20. 17| cub ft 

3. 4 ft 3i in 12. 4 sq ft 88 in. 21 3}f cub ft 

4. Ilf m 13 136 sq m 22. 3^ cub in 

6. 8f in 14. 143 sq m 23 86f cub in 

6. 2f in 15 89j sq m 24 117^ cub in 

7 6§ ft 16 6f sq ft 26 6 cub ft 436 in. 

8. 4 yds 2f ft 17 6|- sq ft 26 11 cub ft 864 in 

9 5 yds ,1^ ft 18 5 sq yds Iff sq ft 27. 2 cub ft. 1624 in 

Express in feet and inches, 

28 2 ft. 6'. 34 5 sq ft 9' 40 12 cub ft. 2' 

29. 1 ft- 7'. 6" 36 14 sq ft 3' 8" 41. 7 cub ft 0' 6" 

30. 5 ft 4' 9" 36 6 sq ft 11' 9" 42 3 cub ft 5' 7" 3", 

31. 11 ft 10' 8" 37 1 sq ft S' 7" 6'" 43 10' 8" ll'" 

32. 7 ft. 0' 4" 38. 10' 11" 8'" 44 8' 7" 10"' 6" 

33 16 ft 2' 7" 6'" 39 9' 4" 6'" 6*n 46 6' 10" O'" 8" 9" 

46 Add 18 ft 9'^ 8", 2 ft 5' 7", 11' 10" 8'". 

47 Add 15 sq ft*^ 3' 7", 1 sq ft 11' 8". 6'", and 6' 0" 8"' 6" 

48 Add 12 sq ft 5' 8", 3 sq ft 10' 6" 9'", and 11' 8" 7'" 

49 Subtract 2 cub ft 8' 7" 6'" 6*" from 7 cub ft 2' 0". 3'". 

60 Multiply 2ft 7' 8" (i) by 12, (ii) by 2 , (m) by 13 

61. Multiply 6 sq ft 6' 9" 4'" (i) by 12, (ii) by 72, (lu) by 47 

62 Divide 16 ft 3' 5" (i) by 12 , (ii) by 10 , (iii) by 24 

63 Eind, by Practice, the cost of 5 sq ft 8' 6" at 6» 6c2 per sq 

64 Pind, by Practice, the cost of 4 cub ft 6' 10" 8'" at £2, 12». 

per cub ft 

Pmd, by duodecimals, the area of a rectangle of dimensions — 

66. 3 ft 4' 6" and 3 ft 81 7 ft 10' and 6 ft 8' 

66. 4 ft 6' 9" and 3'. 62. 12 ft 8' 2" and 7 ft 10' 

67. 1 ft & 3" and 9" 63 21 ft 9' 7" and 12 ft 9' 

68 8' 4" and 8" 64 4 ft 3' 9" and 2 ft 5' 6" 

69 3 ft 6' and 2 ft 3' 86 11 ft 10' 6" and 8 ft O' 7" 

60 4 ft 9' and 2 ft S'. 66 23 ft 8' 9" and 14 ft 3'. 6". 

Pmd, by duodecimals, the area of a square whose side is — 

67 4 ft 7'. 68 6'. 5" 69. 1 ft 6'. 8". 70. 13 ft. 9' «*• 
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Find, hj duodecimals, the volume of a rectangular solid of dimensions— 

71. 2 ft 9', 2 ft 3'; 2 ft *1 74. 3 ft 4\ 1 ft S'. 

72. 1 ft. 8', i ft 6', 1 ft 3'. 76. 16 ft 8', 13 ft 9'; 3' 

73. 4 ft 7% 3 ft 8', 2 ft 6' 1 76. 32 ft, 9'; 1 ft S', 2". 

77. 2 ft 5'. 6'', 2 ft 2'; and 1 ft 6' 

78. 5 ft 7'. 9"; 3 ft 8'; and 2 ft 9' 

79. 11 ft 4'. 3"; 8 ft 9'. 7"; and 3 ft W. 

80 16 ft £'.8''; 4 ft 11' 2^ and 2 a 8' e*'. 

81. 14 a. 7 m ; 13 ft 8^ m , and 3 yds. 2 a 7 in. 

82. 7 yds 2 a. 9 in. ; 16 a 3 m 10 pts ; and 5 yds. llj in 

Fmd, by duodecimals, the volume of a cube whose edge is-^ 

83. 2 ft 4'. 84 3 a 8'. 86. 8'. 8^ 86. 7 a 7'. 7* 

Find by duodecimals — 

87. The number of square feet of glass in 24 windows, each con- 

tainmg 4 panes, each pane 1 ft T long and 10'. 9* wide. 

88. The number of square feet of glass m 37 wmdows, each con- 

taining 12 panes, each pane 11' 6^ long and 8', 3" wide, 

89. The cost of glazing 60 windows, each containing 12 panes, each 

pane 1 ft 2' 6" long and lO'.C" wide, at.,!^- 6d per sq. ft 

90 The cost of glazing 96 wmdows, each containing 9 panes, each 
pane 1 ft 5'. 6" long and 1 ft 1' 3" wide, at 16d per sq. ft 

91. The cost, to a penny, of diggmg out a cellar 18 ft. 4' long, 12 
ft 9' wide, and 14 ft 6' deep, at 1« 6c? per cubic yaid. 

02. In sq yds , ft , and ms the area of the entire surface of a 
block 11 ft 1' 6" long, 11 ft 8' wide, 6 ft 6' 8" thick 

93. The area of the entire surface of a cube of edge 8 yds 2 ft. 6| in 

94 The value of 3 dozen blocks of granite, each 16 ft 8' long, 

10 ft 4' wide, and 6 ft 9' thick, at £1, IQs per cub. yd. 

95 How many more cubic inches of water a tank 12 ft 6' Jong, 

5 ft 3' wide, and 3 ft. 9' deep, will hold than a cubical 
tank whose edge is 6 ft 3 in. 

06. The value, to a penny, of a block 11 ft 4jl in. long, 3 ft 3^ 

in. wide, and 2 ft 4j in. thick, at Ss, 9d, per cubic foot 

97. The quotient of 118 sq.ft 10' 6''.6'^-^21 ft S'. 6^. 

98 The quotient of 390 sq ft 6' 3". 6'^ 23 ft 4' 5" 

99. The thickness of a rectangular solid of volume 17 cub ft 

1' 11", 10'". 6^^, length 3 ft 1' 6", and breadth 2 ft 4 in. 

100. The length of a rectangular solid of volume 303 cub ft 

3'. 6".7^. 4^^ breadth 8 ft 4 m , and thickness 2 ft 7| in. 
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L. APPROXIMATION. 

Decimals 

Write down the neaiest approximation 

(i) in thee places, (ii) in fine places, of decimals to-- 

L 4-5632765 4 -2789326 7 2 0683 

2 . -0326649 6 . 6-1499325 8 473-6 

3 . 15 2476256 6 -4233656 9 . -058 

Find the nearest approximation, withm the limit mentioned, to— 

10. The sum of 24-175, 4-775625, 18-49636, -1356 and -086Y26 
to two places of decimals ^ 

11 7 4632 + 12-05768 + -0195 + 23 40686 + 301-62385 + 1-45367, 

to' one place of decimals. ^ ^ 

12 The sum of -6^, 18 40783, 6 f, -06975, 2-486 and 21-34626, 

to three places of decimals 

13 The difference between 4 452296 and 104 235 to three places 

of decimals. 

14 . 12 16 — -857425 to four places of decimals 

16. 8-56340075 — 2-083 to five places of decimals 

16 . Find the integer nearest to the sum of 87 -563, 910-2675, 7-864, 

204-4793, 8 6, 47-5, 60-076 and 5675 

17 . Fmd to th^ neaiest million the sum of 4766320, 10478630, 

1562500, 8479000, 2936860 and 12075680 

18 . Find, withm one-thousandth of the whole, the sum of 7^876, 

1-20584, 12-67326, 148-8366 and 27695 

19 . Find, within, one-hundiedth of the whole, the sum of 4-f, 

12 6834, 3 14169, 073, 42 687632 and 28-5 

20 Find, within one-millionth of the whole, the sum of 64763*26, 
80-4726, 6-47965, 97318 476, 293 647876 and -086795 

21, Fmd, within one-thousandth of the whole, the difference between 

87-6187345 and 147-53226 

22. Fmd, within one-miUionth of the whole, 438-573 — 37-83 
Fmd the nearest approximation m th ee places of decimals to — 

23 14-6637625 x 8 31 -0814275-^7 39 813 676386 X 2^ 

24 2-41573825 x 12 3 2 7 375284-^12 4 0 8-241676 X Sj 

26 . -13068875 X 40 3 3 32-6410565 + 60 41 62 502916 x 2} 

26 -8302545 X 15 3 4 45690385 + 32 4 2 4-638226 X 3J 

27 6*620783 X 800 35 2-5069578 — 5 4 3 23 7225 X 4 — 100 

28 26 508472 X -4 3 6 6-2606726 — 66 4 4 491-75 X 2^-;- 100 

29 3-553816 X -05 37 56-483 + 73. 46 76 48Sx3i+100 

30.8-516X1-6 38. 4-3269+1-7- 46 506 416 X 3} -r 100. 
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Decimalize to three places — 

47. £% 16e 66? 51. 1.5s 65, ^£3, 3* 6<i. 

48 £13, 18s 2<?. 62 £0, 9s 96? 68. £76, 19s lOd. 

49. £1, 16s. 7c? 53. £63, 11s Ic? 67 .£2, Is Hi 

60. £43, 13s Id 54 £10, 3s 8c? 68. 17s. 8j<f 

Decimalize to j?ve places — 

69 £1, 9s 10c?. 62. £0, 5s 8d 66. £4, 18s. 8|<i 

60 £16, 12s 76? 63 £463, 16s. 2c? 66. £87, 3s 3|c? 

61. £0, 13s. 11c? 64. £197, 13s. 5d 67. £142, Is. 7id. 

Fuad, to the neaxest penny, the value of — 

68 . £4 816 71. £13.7028. I 74. £ia3-88375 

69. £1*584. 72. £-6363. 76 £1'59516. 

70. J17-903 73. £38-3565 | 76. £11-0983 

Fmd, to the nearest fartking, the value of — 

77. £47-5465. I 79 £1-619 81. £546-46 

78. £-686. I 80. £11-046535. 82. £3-296156 

Fmd, to the nearest penny, the value of — 

83 £4-5735 + £15-032 + £1-4723576 + £-01275 -f £12-428766. 
84. £13-469725 + £4-83 + £• 16775 + £23-02316 + £306-9705?. 
«6. £52-470895 — £6-528776. 86 £17- 183 — £9-2416. 

Find, to the nearest penny, by Becmnahzed Practice* the — 

87. Value of 1672^ things at ^3, 11^ each 

88. Cost of 893Jt things at ^1, V7s 5|c?. each 

89. Kent of 956a. 3 b. IOp at ^1,65 Zd per acre. 

90. Bent of 1857a 2r 24p. at ,£1,14^ ^d per acre 

91. Value of 1473 tons 13 cwts at £% 11* per ton. 

92. Dividend on :£1485, 17* 6<f at 5* m the pound. 

93. Dividend on ^884, 16* 8d. at 11*. 8^d in the pound 

94 Value of 1 ewt. 2 qrs 17 lbs. at £2, 13a 8d per cwl 

95. Cost of 3 cwts. 1 qr 16 lbs. 9 0233 . at ;£14, 16*. 6d pcrc^t 

96. Bent of 2 ac. 3 ro 31 po at £1, 11* 8d per acre 

97 Bent of 4 ae 2 ro. 37f po at £1^ 8*. 6d. per acre- 

98. Value of 10 Troy oza, 397 grs. at £2, 17*. 10 Jd per oz. 

99. 2 tons 11 cwts 2 qrs 17^ lbs at £2, 15* Hid. per ton. 
(00. 39 cwts 3 qrs 24^ lbs at £6, 13*. &d per ton. 

* further exercises m t&is metiiod may be obtained from pagea 89 and 98, the reaulta 
w the nearest penny being easily seen from the exact answers given. 
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Contracted Multiplication 

Obtain, m the number of planes of decunals mentioned ’withaj 
brackets, the nearest approximation to — 


lOI 90-760126 X 8-0127 (two). 

102. 12-345675 X 1-23456 (tioo) 

103. -9846725 X 7-90846 (tico) 

104 5436-7928 X 5-36419 (two) 

105 -0698766 X 2-107686 (three) 

106 4 - 7603661 X 6 - 7140232 (i/iree) 

107 -04327184 X 80-86642 (two) 
108. 2-706316 X 86 07686 (two) 
109 - 91843276 X 61 -0826 (three) 
no 416-087925 X -0807685 (two) 


III. 34-76912 X 41-2804 (thru). 
112 41 69207 X 004037 (three) 
113. 1706 32 X -014623 (iwo) 
114 42-606 X -00840642 (fow). 
115. -0621685 X- 0084032 
lie -810901 X -809101 (three). 

117. 4-132167 X -01098 (two) 

118. 234678 X -378426 (sue) 

119 8 215'r X -823i (fottr) 

120. 456 83 X -i4286t (sue) 


121. (4-1506312)*(<Aree) 

122. (3-14169)* (iAree) 

123. (-57075)* (<w) 

124. (12-0576)9 (four) 

125. (-02138607)9 (*v») 


126' (2-1703)9 (tipo). 

127 (3-1416/ (itoo) 

128 ^41506)9 (<M,o) 
129. 00286038)»(;fi;e) 
130 (-ilZ^y (three) 


131. (1 -0326)* (^Atm). 

132 (l-03)S(iAree) 

133 (1-025)9 (/ot) 

134 (1-04)9 0«) 
135. (l-05)W(^Aree) 


136 !Fmd -016632 X 14-0614 X -72315 to two places of decimals 

137. Ihnd -0012345 X 806-6231 X 12-14286 three 

138. Find -266137 X 128 23 X 9-2671 fow . 

139. Find -31416 x 21 5f2 X 41-6§§ . three 


140 Find the integer nearest to 72 96415 X 18-74626 

141 Fmd the integer nearest to the square of 41-38716 

142 Fmd the mtegral part of the product of 43-126726 and 

39 425683 

143 Fmd, to the nearest thousand, 76045 286 X 91 -8375 

144 Fmd, to the nearest <Aowa«cfeA of unity, 30-7865 X -4312 

145 Fmd, -within one-thousandth of the whole, 143 325 X 64 495 
148. Fmd, -within one-thousandth of the whole, 7-056275 X 1-176875 
147. Fmd, withm one-hunds-edth of the whole, 1 92648 X -182366 
143. Fmd, within one-nuMwnth of the whole, 45-105276 x 608-06626 
149 Find, within owfl-iAoiwandjA of <Ae wAoZe, (16 607)® 

160. Fmd, -within one-thousandth of the whole, the continued product 
of -000386, -010274 and 66-26 
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Find, to the nearest penny, the valne of — 

161. ^-57326 X 2-54 162. ;676-4i6 X -1362. 

153. £14, 17a Sa X 203-76. 164 ;£138, 13a. 6d X 315.426 

166- 426 tons 13 cwts. 3 qrs. 7 lbs at ^15, 12a 6c?. per ton 

166. 273 miles 6 fur. 120 yds. at ^13, 12a. 8c?. per mile. 

157. ^8175. SS X <l-025)s. IBS. £506-75 X (l-OSy. 

169. ;£861, 10» X (1-04)“. 160. .£3500 X (1 -06)“. 


CONTBACIBD DIVISION. 

Fmd, in the number of places of decimals mentioned witVin bracket^ 
the nearest approximation to — 


161. 8109-75 -r 16623 (tAreeX 

162. 314210-8 -7- 18306 (*««>) 

163. • 0264508 -7- 1 - 2064 (/oar). 

164. 8-14623 -7- 12-964 (<Aree) 
166. 8 - 567146 -i- 47 - 632 (tAree^ 

166. 142-875 603-625 («A»-ee> 

167. 72 - 2416 -i- -2365 (iteo) 

168. 32-6172-^-046326 

169. -046325 32-6172 (/3«r). 


170. -03766 -7- 13-2416 (/our) 

171. -3060875 -J- 2-3641525 (^m). 

172. 352-4258 -4-23 -676 (/oiir)t 

173. 6-25040875 -r 124-528 (sue). 
174 324-816 -7- 7-248067 {n*). 
176. l-425-i-.0^(«W). 

176. 8-2i6?-r-823i(/oier> 

177. -36^-7^14.^ (;«iwX 
17a 17-5 219 -lg7§(ei*) 


179. 1847-345 X 1-72 ^2186 (««»). ,q, 616-5 X 852 

180. 241-346 X -2076 ^3-1416 (iiro). ‘ 36600 ^ 


182. 


184. 


-8856 X 5*3718 

12-6784 

183. 

407-6276 X.1668(^. 
(3*1416)« ^ ^ 

186. 


7-14766 
8-76 X 4-26 


(tAree) 


17*625 X *016745 
3*13676 X 21*24326 


(/our). 


186- Find the integer nearest to 1*002591 -r- *038764875. 

587. Find the integral part of the quotient of 4863*375 4* 1*9268725 
Tss. Find, within one-tAozuaTidtk ofthevskoU, 73*166884- 158*46. 

189. Find, within o7ia-thotc8andth ofthevhoU, 3588*6 4- 16-617845. 

190. Find, withm one-mUVumih of the whole, 14*68705 4- *0316283. 


Find, to the nearest penny, the Talue of — 


I9I- ^63*4834-617. 

592. ^103*7264-318*546 
i9a ;£21769, 11a. 10dL4-8576 
(M2n 


194. ;£140O, 13a. 8c?. 4- 13*825. 

195. ^1*1426x12*184-73. 

196. ^1156, 17a.6dLX4*864-366L 
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EXERCISES I*, 


Fmd, to five places of decimals, tkejsum of the serie*- 

1Q7 ^ j- ^ 4- J: 

1X2 ^ 1X2X3 ^1X2X3X4^ 

,98 _1 L_ + 1 

1X2 1X2X3 ^ 1X2X3X4 

too - 1 - 4» 1 4- .i: 4_ , 

1X3 ^ 1X3X6 ^ 1X3X6X7 ^ 

200 — — — + z — • • 

1X3 1X3X6 ^1X3X5X7 


Find, to the nearest penny, by contracted work m Decimals, the 

201- Value- of 5 tons 11 cwts 3 qrs at the rate of ^41, 13«, 7d 
for 7 tons 9 cwts 1 qr 

205i. Value of 78 ozs. 210 grs of gold, if 63 ozs 300 grs, are worth 

iei75, es zd 

203. Dividend paid by a bankrupt whose debts are ;fi2957, 18^ 8di 
and his available assets ^1025, 13a 60? 

204 Dividend to be paid by a bankrupt whose assets amount to 

^10,223, 14s 8d , his habihties to ^13,901, 16s 6c? , and the 
costs’’ of his bankruptcy to ;£*473, 18s 

205 Shares of profits amounting to ;^473, 18s. Zd due to each of twe 

partners whf^e capitals are ^62756 and ^1350 respectively 

206. Average cost per ton if two truck-loads of coal are bought, the 
first, containing 9 tons 9 cwts 3 qrs , for £6, 8s 65 , aSid 
the second, contaimng 8 tons 18 cwts 2 qrs , for £6, 3s 6d 


207. Find, to the nearest 'penny ^ 

parts of (1) £66, 16s 45 proportional to 67, 47 and 29; 

(11) £147, 13s 9c? . . 13, 15 6 and 19; 

(m) £1413, 12s . . 13, 19^ and 22 

Also, to the. nearest quarter^ 

parts of (iv)' .67-4;ons 13 cwts 3 qrs. .... 7, 17 and 37 
and to the nearest pole, 

parts of (v) 473 a 2r 37r . 9, 9-6 and 9*26. 

208 Find, withm a thousandth of the whole, the area of a rectangle 

34 ft 6 in long and 26 ft 7^ in wide 

209 If the len^h of a rectangle is known to be greater than 6 136 

ft and less than 6*136 ft, and its breadth greatei than 
4*027 ft and less than 4*028 ft, within how many square 
inches can its area be determmed with certainty ? 

210. If a bieycle-wheel has a circumference of 7*146 ft. and makes, 
on the average, €600 revolutions per hour, find, to the nearest 
hundredth of a mile, the distance travelled m 5 hrs 27 mm. 
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LI. PERCENTAGES. 


Find, meraaUy, the percentage equivalent to the fraction 

!• i 6 . 3^ 9. 13. J. 17. 

2- i 6 . lO. ^ 14. J. 18 

3. J 7. §. II. 16. 19. -6215. 

4-. ifc. 1 8- S- I 12. 1 16. ^ 20. -1275. 

Find, mentally^ in lowest terms, the fraction equivalent to — 

21 . 8 percent 26. 78 percent 29. 6 J percent. 

22. 24 per cent. 26- 6 per cent. 30. 66 | par cent. 

23. 15 per cent. 27- per cent. 31. 8 J per cent. 

24-. 35 percent. 28- 3J percent. 32- 12-5 percent. 

Fmd the percentage equivalent to the fraction — 

33. 34. ^ 35. ^ 5 . 36. 37. 38. -376w 

Fmd, in lowest terms, the fraction equivalent to — 

39. 3J percent I 41. 6 ^ percent. 43. 42-6 percent. 

40. 4f percent | 42. 2 ^ percent. 44- JS-4 percent. 

Find — 

45. 72 per cent of 376. 

46. 12 per cent of 3775 

47. 3| per cent of 4720 

How much per cent is — 

6 f. 19 of 475? I 63. 189 of 504? [ 65. 23-75 of 476? 

52. 235 of 750? \ 54. 4456 of 5445? { 5a 58*8 of 39301 

67. If 7^ per cent of a certain number is 69, what is that number ' 

68 Fmd the number Sj per cent of which is 48- 

69 Of what number is 109*8 twelve per cent? 


48. 16f per cent of 492. 

49. 6-25 per cent of 648. 

50. 8-375 per cent of 42400. 


Fmd, mentaUyj 6 per cent of — 

60 £94: 64. £12, 10« 68 . £36, 12b 6d. 

61. £116. 65. £23, &s 69. £4, 6#. 8dL 

62 . £275. 66 . £8, 15a 70. £9, 13a 4d. 

33 . £347. 67 - £17, 10b. 71 . £ 5 ., 4 * 2d. 


72. £86, 8*. 4ct 

73. £13% 10* 
74- £189, lU 
76. £537, 18f. 
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Find, mentally, neglecting fractions of a penny, 5 per cent of 

76. £10, 2s 79 £14, las 8d 82. J107, 7s Sd. 

77. £3, 12s 80 £43, 16s 9cl 83 £181, 9s Sd 

78. £26, 19s 81 £62, 11s. lOd 84 ^£467, 13s lOdL 

Find, mentally, neglecting fractions of a penny, 2J per cent of— 

85 £34 88 £7, 10s. 91. £10, 16s 8d. 

86. £57 89 £14, 11s 92 £4, 7s 08. 

87. £12, 10s 90 £28, 6s Zd. 93. £69, 14s. 3d; 

Find — 

94. 4 per cent of £7, 10s 99 3 J per cent of £60, les 84 

96 4 per cent of £71, 6s 100 2j per cent of £26, 13s. 44 

96. 3 per cent of 6 tons 6 cwts lOI 7J per cent of £126 

97. 86 per cent of 19 ozs Troy 102. 4f per cent of £202, lOa 

98. 16 per cent of 193 <6 grs [ 103. 6f per cent of £423, 13s 44 

How mncli per cent is — 

104. 24 of Is 2 110 Is 7id of £1, 12s 64 1 

106 2s 64 of £lt III 12s 94 of £1, 9s 941 

106. 1J4 of £l» 112 £38, 10s of £9241 

107. 19s 64 of £1« 113. 42 lbs of 2 cwts ? 

108 6s 84 of £51 114 16 grs of 1 oz Troy?- 

109. 8s 44 of £21 116. 2 brs 24 mins of 5 days? 

If a tradesman allow 5 per cent “discount for casb”, find, neglect- 
ing fractions of a penny, bow much ready money would pay for an 
article priced — 

116 14s 104 119 £4, 3s 94 122. £11, 7s 94 

117. £2, 12s 120 £6, 16s. 84. 123. £22, 14s 64 

118. £1, 8s 64 I 121. £6, 6s 124. £17, 13s 34. . 

If a tradesman allow 2^ per cent discount for prompt payment of 
an account, find, neglecting fractions of a penny, the ready money 
which would pay for goods invoiced at — 

126 £4, 17s 74 128. £7, 8s 64 131 £6, 13s. 104 

126. £3, 5s 104 129. £18, 10s 94. 132 £1, 19s 14 

127. £2^ 11s. 64. 1 130. £26, 12s. 34 133. £29, Is 64 

Increase — 

134. 460 V 2%. 138. £14, 10s. by 6% 138. £43, 10s. 84. by 12^%. 
136. 236 hy 1 137. £33, 16s. by 4%.l 139. £93, 12s. 34 by 16f%. 
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Increase, giving the result 

140. £47, 10s by 4%. 

141. £51, 13*. 4d by 3%. 

142. £18, 15*. by ^%. 

Decrease — 

146. 1890 by 10%. 

147. 4620 by 16%. 

148. £61, 10* by 2^%. 

Decrease, giving the result 

162. £36, 11* Zd by 2%. 

163. £16, 7s. 11c? by 7%. 

164. £73, 15* 7d. by ^%. 


the nearest penny — 

143 £91, 12f.3cf. by ii%. 
144. £166, 18*. ad. by 4j%. 
14a £284, 6*. lOd by 3i%. 

149. £137, 13*. 3d. by 33|%. 

160. 11 tcmsby 7J%. 

161. 9 tons 16 cwta. by 12^%. 

' the nearest penny — 

166. £106, 6*. 9c?. by 2^% 

166. £272, 1*. 10c?. V 4i%. 

167. £618, 16*. 4ct by 2|%. 


168. If a man with an income of £570 & year spends 85 per cent ol 
it, what does he save annually? 

159. The population of a town was 143,500 in 1881, and it had 

decreased 3 per cent at the next census; what was its popula- 
tion m 1891? 

160. The population of a town at one census 172,800 ; at the 

next it was 181,440; jSnd the rate per cent of increase. 

^61. Standard ^old contains 22 parts of pure gold to 2 parts of 
alloy. Find the percentage of alloy in a sovereign 

162. If 17*5 per cent of a number be 1946, what is the number? 

163. If 3^ per cent of a sum of money is £22, 10a lid, what is 

that sum? 

164. The death-rate one week in a town of 82,000 iohabitaats was 

17*5 per thousand. How many persons <hed? 

166. The population of a certain town increased during a certain 
interval from 24,500 to 25,250; dud, to two places of dechnals, 
the rate per cent of increase. 

166. If a bankrupt pays a dividend of 12a. Od. in the pound, how 

much per cent do his creditors lose? 

167. if the price of coal is 16s, 8d, a ton, subject to discoimt of 5 

per cent for cash, how much ready money must be paid for 
6 tons 8 cwts.? 

168. Between 1871 and 1881 the population of a certain town in- 

creased by 24| per cent, and m the latter year it was 206,067; 
what was it in the former? 

189. If 8 per cent of a garrison of 4125 men desert to tiie enemy 
who number 6000, w|iat is the gain |)er cent to the enemy! 
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!70. In a concert hall there are 600 reserved seats and 1300 nn- 
reserved seats; when 14^ per-cent of the former and 10 p® 
cent of the latter are unoccupied, of how many persona does tlie 
audience consist^ 

171. If 11 men working 10 hours a day earn 643*5 francs in 13 
days, in how many days would 25 men, workmg 9 hours a 
day, earn 2673 francs when the pay for an hour’s work has 
risen 20 per cent^ 

172 In an examination, A obtains 48 per cent and B 33 per cent 

of full marks Their marks, if added together, amount to 567 
What are full marks ^ 

173 An arithmetic exammation paper is worked by 2600 candidates, 

of whom one-fifth are girls and the rest boys If 5 per cent of 
the boys, and 40 per cent of the girls, fail, what peicentage of 
the total number of candidates pass^ 

174. The populations of the upper and lower parts of a town were 
equi After the former had fallen 20 per cent, and the latter 
risen 15 per cent, the total number of inhabitants was 39,390 
What was the population of each part at firsts 

175 At a census three towns had populations of 17,650, 19,600 and 
18,760 At the next census the first had decreased 18 per cent, 
the second had increased 21 per cent, and the total population 
of the three had increased by 4691 persons find the ch^ge 
per cent in the population of the third town 

176. A man whose income is ^900 a year pays an mcome-tax of 8d. 

m the pound, what peicentage of (i) his gross income, (ii) kis 
net income, is his tax* 

177. After paymg 10 per cent of his mcome in rates and taxes, a 

man has ^1360 left Fmd his whole income 

178 In a battle 5 per cent of an army were killed, 18 per cent 
wounded, 8 per cent were taken prisoners and 243 men 
deserted The effective force then remaining numbered 5691. 
Fmd the number of men at first 

179, If a man can travel 360 miles m 12 days of 8 hours eadi, 
how many hours a day less need he tiavel, if he increase lus' 
rate 20 per cent, m order to accomplish 450 miles in 20 days? 

180 If the income-tax were 3i per cent on a man’s income, instead 
of Sd in the A what diSerence would it make to a man whose 
annual income is £3126 ^ 

181. A bankrupt’s debts amount to £21,140, and his assets to 
£4832 Allowing 12j per cent for expenses, what would the 
dividend be? 

182 In a forest 6 per cent of the trees are blown down by a gale, 
and, after 3 per cent of those remaining have been cut down, 
there stiU stand 55,290 trees How many trees were there in 
the forest before the ^e occurred ? 
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183. If A pays M in the pound income-tax and other charges 

amounting to 5 per cent on the remainder of Ins luconie) 'ahat 
will he have left out of an income of £iiiKi per annum ? 

184. The net rental of an estate after deducting 7d in the pound 

for income-tax, and 5 per cent on the remainder for the 
expenses of collecting, IS i>479, lUt/,, find the gross rentaL 

185 A man after paying 5 per cent on his gioss rental for cullecting, 
and income-tax at the rate of Sd. m the £1 on it, has l^t 
£672j 15s. 9d., find his gross rental 

i86. If the length and breadth of a rectangle were each increased 20 
per cent, how much pei cent would its area be merest 1 

J87. If the length of a rectangle were increased 15 per cent and its 
breadth decreased 15 per cent, what would be th^ change per 
cent m its area? 

188. If air is composed of 75 -65 jier cent of nitrogen, 23*22 percent 

of oxygen and 1 -23 per cent of carbonic acid, bow much is 
theie of each gas in a chamber containing 6548 cubic fee".> of 
space? 

189. If air contains 23-01 per cent of its weight of oxygen, and if a 

cubic foot of air weigh 1-23 ounces avoirdupois; find, to the 
nearest ounce, the weight of the oxygen m a room 18 feet by 
27 ft, 4 in by 12 feet. 

190. At an examination in which full marks were 1000, A got 20 

per cent more than B, B 10 per cent more than C’, C 20 per 
cent less than T> If A got 6^, what percentage of full marks 
was obtained by D? 

191. In an examination paper of 5 questions, 5 per cent of tba 

candidates answer all, 5 per cent none, 25 per cent, and 9 J 
per cent, of the rest answer respectively one and four; 

24-5 per cent of the total number of candidates answer tw^», 
and 200 candidates answer three, questions How many candi- 
dates are there ^ 

192. A rate of 4f per cent was to be paid on a certam sum, but 

income-tax at 6cL per £ of rate was to be deducted from tbe 
rate The net rate paid was ^*342, 14» 2d. Find the sum on 
which it was paid 

^93. If I add 5 per cent to a certain number and deduct 5 per cent 
from the same number, I obtain two numbers which differ by 
51 Find these numbers. 

194. If an income-tax of 8 pence in the pound brings in a net 
revenue of 15 millions, and the cost of eollect»m is 4 per cent 
of the sum collected, what is the total amount of the incomes 
taxed? 

196 If, when the income-tax is raised from 6d, to lOdL no tbe 
pound, the resulting revenue Is only increased 10 per oe&t, 
what is t2ie decrease per cent m amount of inoomeB taxed ? 
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196 


At the census of 1891 the population of England was 2*7 501 3A|. 
of Wales, 1,501,163, of Scotland, 4,026,647, and of’lreS! 
4,704,760 Find to the nearest tenth m decimals the percent^ 
of the total population of the British Isles then inhabit 
each country. ^ 


Eind the numbers required to complete the foUowmg tables, giving 
the percentages of the numbers for 1893, correct to the nearest 
in decimals . — 


Railway Passenger Trappic Receipts 


L <fcNWE 

1894. 

1893 

Increase or de- 
crease per cent 

F)fst Class, 

Second „ , 

Third „ 

Total, . 

481,248 

240,762 

2,876,012 

& 

498,469 

267,782 

2,813,434 

dec 

. . dec 

... .me 

3,597,022 

3,569,685 

. me 


GNR 

1894 

1893 

Increase or de- 
crease per cent 

First Class, 

169,837 

164,349 


Second „ . .. 

20,824 

23,779 


Third „ .. 

1,137,367 

1,116,204 

. 

Total, ... 

1,318,018 

1,303,332 



GWE 

1894 

1893 

Increase or de- 
crease per cent 

First Class, 

Second „ 

Third „ , 

Total, . 

£ 

239,828 

262,810 

2,782,897 

£ 

249,406 

291,980 

2,718,825 

• 

3,285,535 

3,260,211 



Number op Passengers carried on English Railwats 



1894 

1893 

Increase or deT 
crease per cent 

Glass 

Ordinary 1st,. . 

» 2nd, 

a ^ 

Season Tickets, ... . 

Total, 

No 

29,821,010 

60,161,714 

821,430,202 

1,184^861 

m 

30,048,982 

69,989,640 

783,138,430 

1,574,876 

• 

912,697,787 

874,761,928 

. . 


196 to 200 iiumld I>e wotbed Iqr the ooutraoted methods of Chap ]& 
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PROFIT, AND IX>SS, PKR CaNT. 

lill. PROFIT AND LOSS. 

% 

Find the gam, or loss, per cent of cost price in the following caaee: — 


1. 

Cost £30; 

sold for £36 

j 6. Cost £10, 10* ; 

sold for £3, lOa 

2. 

-...£4; 

. . . £4,10*. 

7. 

.. . 3*. g</ ; 

4*. li<L 

3. 

....£36; 

. . . £30. 

8. . 

. 12*; 6d ; 

14*. SdL 

4. 

. £8; 

£7, S* 

9. . 

... £5, 16* 8d ... £5, 14* 4ti 

6. 

••• .. £ 3 , 2s, Gd , £3,7s,Gd j 

10 . . 

£1, 3*. 9rf. 



Fmd the selling price in the following cases — 

11. Cost £8, 5s , and sold at a profit of 20 per cent of the cost. 

12 7s 6d,, 10 

13. . . £1, •— * 15 . 

14. £5, 12s, 12^^... ... 

16. . 2s, 2d, 37^ .. . 

16. . . . 12s. 6d,, and sold at a loss of 12 . . 

17. , . £12, 10s, . . . 30 

18. . . . -£1480, . 7i 

id. • • £5, 12s. Gd , .. ..... , ... 4 . » *•.* ••• •••• .. 

20. . . . £1, Gs, Sd, 65 

Find the cost price of an article — 

31. Sold for I4s , at a profit of 5 per cent of the cost^ 

22. £1330, 14 .... 

23 9s. Od, 17 .. - .. 

24 £1, 5a 4id.,. . . 8} . . . 

26. . . 88 guineas, . ... 110 . .. 

26. ... 7s, 6d, at a loss of 8 . 

27. .. . . 480 gumeas .. 10 . 

28 llj^f., 6 

29 £4, 11^, 135 

i30. £l^lOff, 72i 

31. For how much must goods, bought for £31, 10a, be sold so as to 

gain 75 per cent of the cost? 

32. What profit per cent is made if £7, 4a ll<iL be gained by an 

outlay of -;&123, 6a 8dL? 

33 . If 123 yards <rf cloth are bought for £ 81 , 4a, and sold at la 6dL 

a yard, how much profit per cent on the cost is made? 

34. A man s<dd a horse for £36, losdng 4 per cent of the coot price. 

How mttch did he pay for the hoise? 
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36- Wliat was the cost price of goods which were sold for £96, 3^ 3^ 

at a profit of per cent of the cost ^ 

36. K by selliDg an article at 19.5 60? 17 per cent of the cost is 
gained, what did the article cost 

37- A tradesman gams 17 per cent of the cost by selling an article 

for £1*7 y II5 , what is the cost priced 

38. K a horse be sold for £90 at a gain of 20 per cent of the cost 

what was the cost pnce of the horsed ^ 

39. If goods are bought at £1, 3s M a cwt , at what price pei lb 

must they be retailed to brmg m 10 per cent profit? 

40. If sugar is bought at £20, 16s 8c? a ton, at how much per lb 

must it be sold to realize 12 per cent piofit*? 

41. If 10 (»wts of tea are bought for £108, and sold again at 2s 6d 

per lb , what is the gam per cent on the capital employed ? 

42. If tea be bought at 3s a lb., and sold at the rate of £19, l2s Od 

per cwt , ^at is the gam per cent*? 

43. A grocer bought 150 lbs of tea Sellmg it at 3s 7d a lb he 

gamed 7^ per cent Fmd what he gave for the whole 

44 Eggs bought at 15 for Is aie sold at 10 for 9c? What is the 
gam per cent on the outlay? 

45. If henmgs are bought at 2s 6c? per 100 and sold at two for 

l^c? , what IS the gain per cent? 

46. If eggs he bought at lOd pei dozen and sold at 10 for a shilling 

what is the gam per cent^ ’ 

47. Fmd the gam per cent m buying oranges at seven for 6d and 

selling them at six for 7d 

48. If eggs be bought at 9cf per dozen, how many must he sold for 

a shilling so as to gam 60 per cent? 

49. If eggs are bought at the rate of 10 for a shilling, how many 

ought to he smd for 11s 2d so as to gam 12j per cent? 

60- By selhng tea at 3s. a lb a grocer gains 4 per cent , for what 
must he sell it that he may gam 17 per cent? 

61- If by sellmg tea at 2s 3c? per lb I lose 10 per cent, at what - 
price must I sell it to gam 15 per cent? 

62 . If by sellmg cloth at 9s pei yard there is a gam of 5 per cent^^ 
how much per cent will be gained by sellmg it at 11s 2d per yd? 
53. If sugar sold at 3c? a Ih. gives a profit of 12 per cent, at what 
price per cwt must it be sold to gam 15 pei cent? 

54- By sellmg goods for £120 a merchant gams 25 per cent , how 
much money would he have lost if he had sold them for £88 ? 

55. By sellmg 8 tons of tea at Is 6jc? per lb a mei chant loses 7jt 
per cent For what must he sell the whole so as to gain 10 %1 
66. If a grocer gams one-eighth of the cost pnce by sellmg tea at 3x 
per lb., how much per cent would he gam if he sold it at 3s 4d ? 
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57. By selling an article for ^49, I7s 6d 5 per ceat is lost , what 
should it be sold for m ojsder to gam 14 percent? 

68. If I lose 6 per cent by selling a piece of land for £2337, what 

shall I gam or lose per cent by sellmg it for i;2644, lOi. ? 

69. A sells his house for £1855, and gams thereby 6 per cent on the 

original cost. How much per cent would lie hare loet by seli- 
mgitat £1715? 

60. If I lose 6i per cent of the cost when I sell goods for £18, 

at what price must I sell them to gam 6^ per cent ? 

61. If 6 per cent be gamed by seUing 340 Iba of tea for £59, 10§ , 

at what price per pound, to the nearest halfpenny, must it be 
sold in order to gam 10 per cent? 

62. By selling 624 yds. of cloth at a loss of 4 per cent I lost alto- 

gether £15, , what were the buymgand sellmg prfces per yd.1 

63- A man sells oranges at a ^nny a piece, and so doing makes a 
profit of 44 percent. How many does he buy for £101 

64. If per cent be lost by selling articles at 7s a gic«a, find the 

gam or loss per cent by sellmg them at 5s a hundred. 

65. Seven per cent was lost by selling a carriage for £69, 15*., and 

4^ per cent was gamed by selling a horse for £94^ Is Find 
the total gain or loss. 

66. A man bought 9 sheep for £26, and 8 oxen for £96 He sold 

the sheep at a gam of 12 per cent, and t^e oxen at a gam of 
10 per cent What was his total profit? 

67? A man buys two articles for £8 and £36 respectively, and sells 
them again, losing 40 per cent on the first and gaming 15 per 
cent on the second. How much does he gam or lose altogether? 

68. How much is gained or lost per cent by buymg a number of 

oranges at 5 for twopence, and sellmg half of them at two a 
penny and half at three a penny? 

69. A person buys equal quantities of eggs at the rates of 2 a penny 

and 3 a penny What does he gam or lose per cent by selling 
them all at the rate of sixteem for a shillmg? 

70. If a milk-selier makes a profit of £438 per annum by selling 

milk at 4d. per quart, his rate of profit being 60 per cent, 
how many gallons does he sell on the average daily I 

71. Find the cost price of 300 engravings to a dealer, who ac4d them 

all at a profit of 2*. 6<s? each, bemg 16| per cent profit 

72- A man sells an article for £15, less 5 per cent discount fear cash. 
If he has bought it for £12, 10*., what is his gam per cent on 
his outlay? 

73, A tradesman marks his goods at 22^ per cent above cost price, but 
allows for ready mcmey a discount of 5 per c«it on the price 
marked. What profit does he make on a ready-money 
tcaneris pa^^uient £279, 6*,? 
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74. A grocer mixes 28 lbs of tea at 2s Ojc? per lb., mth 3 at 
2s 8d , at wbat price per lb anust be sell tbe mixture to make 
20 per cent profit? 

75 A tobacconist mixes together two kinds of tobacco, worth 5s and 
6s per lb respectively, in such a manner as to have 3 lbs of 
the cheaper to 2 lbs of the dearer He sells the mixture at 
6s 3d per lb , what does he gain per cent? 

76. If 300 lbs of coffee worth lOo? per lb are mixed with the 

same quantity worth only Is. 6d per lb , what should be the 
selling price per lb to gain 10 per cent on the outlay? 

77. A grocer buys coffee at £8, 10s per cwt and chicory at £2, 10». 

per cwt , and mixes them m the proportion of 6 parts chicory 
to 7 of coffee If he sells the mixture at £7 per cwt wlat 
is >is gam per cent? 

78- A grocer buys 17 lbs of tea at 2s, 20 at Is 9d and 64 at 
Is 6d , and mixes them He sells the mixture so as to make a 

profit of 21^ per cent What does he charge for it per lb 1 

79. A grocer has two quahties of tea By sellmg the first at 3^ 6d. 
per lb he gams 25 per cent, and by seUing the second at 39 
he gams 20 per cent If he sell a mixture of one part of the 
first with two parts of the second at 3s 2d per lb., what is 
his gam per cent? 

80- If 40 lbs of tea at 2s 3d per lb be mixed with 60 lbs at 
Is 10c? pep lb , how must the mixture be sold so as to make 
a profit of 25 per cent? 

81. Spirits at 26^ 4c?, 22s lOd, and 21s 8d per gallon are muted 

m the proportion of the numbers 1, 2, 3 respectively, and 
sold at 4s 6d per Ij pint bottle Other expenses amounting 
to 2^ per bottle, what is the gam per cent? 

82. If the prime cost of 125 gallons of wme is 100 guineas, and 20 

pmts are lost m bottling, wbat percentage of profit will be 
made on the whole by sellmg the remamder at per dozen 
bottles, six bottles contaming a gallon? 

83. A wme merchant buys brandy at 16® per gallon, dilutes it with 

water and then sells the mixtui e at 15s per gallon Hia pro- 
fits by the sale are 20 per cent How much water is there m 
each gallon of the mixture ? 

84. A merchant mixes 12 gallons of spirits at 10s, 6d a gallon witn 

15 gallons at 12s a gallon, and 7 gallons of water What is 
the cost price per gallon of the mixture, and what will be 
gamed per cent by sellmg the whole at lOs 8d per gallon? 

86. If 48 gallons of spirit at 129 per gallon, gallons at 109 6c? 
and 19i gallons at Is 4c?, be mixed wi3i gallons of 
water, and the mixture sold at 7s lOjc? per gallon, what is 
the gam per cent? 

96. A wme merchant buys 120 ^jallons of spirit for ^96. How much 
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water does he mix with it if, when it is sold at 18*. a gallon- 
he makes a profit of 20, per cent? ** ^ 

87- A man buys 416 gallons of spirit at 10a a gallon. How mach 
water must he add to it that he may gain 10 per cent on his 
outlay and retail the mixture at 8#. a gallon? 

88. A milkman buys daily 36 gallons of milk at 8d. per gallon. 
How much water does he mix with it if, by selling the zmxture 
at 9d, per gallon, he clears 25 per cent profit? 

69. If a person had sold his horse for £76 instead of for £72^ he 
would have gamed 6 per cent more th&r> he did Fmd the 
cost price of the horse 

90- If by seUmg cloth at 12s per yd, 5 per cent more is gained than 
by selling it at 11s. ed per yd , what was the cost price per yd ? 

91. If 7 per cent more be gamed by selhng a house for J148, 13*. 4«?. 
than by se l li n g it for ^137, & , find the original cost. 

95L A tradesman marks an article 15 per cent above cost pnce, but 
he allows his customer 5 per cent discount for reacfy money 
What rate per cent of profit does he really gain? 

93. A manufacturer formerly sold an article at 11a, gaining thereby 
10 per cent The cost of manufacturing has lately advanced 
25 per cent. Fmd at what pnce it mi^ now be sold so as 
still to gain 10 per cent. 

04. A wme merchant mixes his brandy with one-sixth of its own 
volume of water, and then sells it at such ^ price that if it were 
pure he would gain 5 per cent. What per cent is his profit^ 

Sb. a sold a horse to gaining 7^ per cent on what it cost him ; 
B sold it to C for ^70, 19*,, gainmg 10 per cent on what it 
cost him. What did A pay for the horse? 

96. If the manufacturer makes a profit of 20 per cent, the wholesale 

dealer a profit of 25 per cent, and the shopkeeper a profit of 
40 per cent, what was the cost of the manufacture of an article 
bought at a shop for 17s. 6d. ? 

97. A makes an article and sells it to B, B selk it to C, then C sells 

it to D for 3 gumeas; A makes 20 per cent, B 12^^ paroesEit, 
C 40 per cent profit. What did it cost A to make xtf 

98. An article of commerce passes successively through the hands of 

three dealers, each of whom adds to me pri ce, as his profit, 
10 per cent of the price he paid for it. What did the first 
dealer pay for goods which the third sold for ^11, la, lOd,? 

99. If sugar is sold at ;61, 7a per cwt, after passing through the 

hands of three dealers, each of whom makes 10 per cent profit 
on it, what did it coat the first dealer per stone? 

100 . A person bnys 3 houses, for which he pays sums proporiaonai to 

4, 3 and 2. He sells th^ all at once, clearing 10 per cent 
by the first, 6 per cent by the second, hut losing 4 ^ cent 
on ^e third. His entire gain is 101- Finfi what each costi 
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EXERCISES LIU. 


LIII. perce;ntages. 

Commission, Brokbraoe, (fee. 

Emd the commission on — Bind the brokerage on-^ 

1. £1472, 16« at 5% 6. £650 at i% 

2. £863, 6s 8d. at 3%. 7. £3460 at J% 

3 £128, 3^ 4c? at 2^% 8 £1936, 13s 4c? at J%. 

4 £4857, Is 8c? at 1% 9 £759 at 1^% 

5 . £2091, 19s. 7<? at 4% 10 £6786, 13s 4c? at 

Bind, to the nearest penny, the commission on— 

II £492, 12s 9c? at 5% 16 £5791, 10s 8c? at 1% 

12. £2351, 18s ec? at 6% 17. £1080, 16s at i%. 

13 £886, 9s 4c? at 2^% 18 £349, 17s 9c? at f% 

14 . £70,312, 8s 3c? at ^% 19 £981, 11s 6c? at 

16. £421, 6s 10c? at 3% 20. £3489, 6s 9c?. at 1%, 


21 The rental of an estate is £2356, 10s Find the agent’s commia. 
sion at 5 p6»" cent 

22. Find the premium at 4^ per cent on an insurance policy fyx 
£7250 

23 A man insures his life for £2600 at £2, 17s per cent , find his 
annual premium 

24, An auctioneer’s charge, at £2, 12s 6d per cent, for a sale was 

£19, 6s What did the goods sell for** 

25. Fmd the brokerage at 12s 6c? per cent on £666, 13s 4c?. 

26 A bioker buys goods to the value of £970, and his charge is J 
per cent How much has his employer to pay altogether ‘I 

27. What is the value of a cargo if the msurance premium at 8 per 

cent amounts to £610 ^ 

28 . After deducting 5 per cent as his agent’s commission, a landlord 

received £8647, 17s Fmd the agent’s commission 

29 An agent cohectmg rents at a commission of 4f per cent de^ 
dneted his commission and paid over £741, Is lOjc?. What 
amount of rents did he collect? 

80 . A cargo worth £866 was insured for that sum, the premium 
bemg 6| per cent The cargo was lost, and the broker who 
obtained a settlement charged J per cent What was the 
owner’s actual loss? 
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IjTV. simple interest. 

5bnd the Interest on — 


I. £721, 13* 4d 

for 

1 year at 

3 per cent per annum. 

2. £313, 2* 6d 

. . 

1 

4 

. 

3 £191,5* 

... 

2 years at 

5 . 

... .... 

4-. £1662, 10* 


2 

3 

• -- .. . 

5. £142, 17*. 6d 


4 

5 .. 

. ... . .... 

6. £141, 13* 4d. 


^ a year at 

4 , 

. . 

7. £2408, Ss 8d 

.. 

i • . 

6 

. .. ...... • . • 

8 £351, 7*. ed. 


4 years at 

2i 

.. . 

9. £206, 16* 6d. 


5 

H 

» A V 

lO. £3304, 11* 8c? 

. 

4i 

4 

.. • 

11. £612, . .. . 

.. 

6f - 

5i 



12. £960, . . .. 

. 

3i . . 

2i 

.. , 

13. £6750, 

.. . 

Si . . 

2| 


14 £232, 13* 4c? 

. 

5 

2i 

•t 

16. £289, 17* 6c? 

"Find the Amount of- 

4 

24 



16. £117, 10* 

in 

1 year at 

5 per cent per annum. 

17. £362, 10* 

. . 

^ a year 

4 . 

. . . 

18 £88, 6* 8c? 


3 years 

3 

. . . . 

19. £991, 10* 

.. 

li . . 

6 

. .. . 

20 £3643, 6* 8c?. 

Find the Interest on- 

Si 

4| . 



21. £176, 

for 

7 montiis at 4 

per cent per annum 

22. £1347, 

... 

15 . .. . 

3 

m *« pp ** 

23 £821,5*. 

. . 

8 . .. . 

3i 


24. £25, 6* 8c? 

. . 

7i .. . . 

6 


26. £1226, 

... 

& • • * « • 

Si 


26. £37, 10* 

219 days . 

3 


27. £2160, 12* 6c? 

73 . . . 

10 

* 


28. ^£363, 2^ 6^? . 146 . . , 2 

29. £93, 15^. * . 2 years 292 days at 2^ percent... 

30. .£7950, 18^ 4d,. 3 106 . ..... 3 

3!. £737, 18«. 4c? from Mar. 3 to May 16, at 6 per cent.. 

32. ;£210, 16* 8dL Ap 7 . Nov. 12, . . 3J 

38. £105, 8» 4d. June 1 ... Oct 25, ... 2J 
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EXERCISES LIV. 


Find the Amount of — 


34 £133, 6s 8(£ from Sept 27, 3892, to Feb 20, 1894, at 3%. 
36 £216, 12s 6d . . July 13, 1892, May 1, 1895, 4%. 

Find, neglecting any fraction of a penny ^ 

(i) the Interest on, (u) the Amount of — 

36 £274, 11s 9c? for 1 year at 3 per cent per annum 


37. £89, 18» 2d. 

^ a year 

4 

38. ;£1703, 5>. lOd. 

i . • 


39 £26, 13» 7d 

2 years 

3 

40 £716, I2t 5d 

3 . 


41 £69, 9s lOd. 

4 months 

4 

42 ^61025, 8* 

11 

H 

43 ;£3383, 19s 

292 days 

H 

44. £10, 10* lOd: 

146 . 

4i 

45. £107, 13« 5d 

219 . . 

3i 


Fmd, mentally^ neglectmg any fraction of a penny, the Interest 


at 5 per cent on 

46 £326, for a year 

47 £256, . half a year 

48. £143, ,.r half a year 

49 £291, 3 months 

60 £238, 6s, . . a month 

61 £85, 11s a month 

52. £63, 14s. . . 2 months 


at 2^ per cent on 

63 £267, for a year 

64 £1261, a year 

55 £362, half a year 

56. £142, . a month,. 

57 £13, . a month 

68 £491, 10s . a month 

69 £211, 5s . a month. 

60. £188, 12s . 2 months. 


*Fmd, to the nearest penny ^ the Interest on — 

61. £186, 11s for 143 days at 4 per cent per annum 
62 £423, 7s 229 .... 3 

63. £4917, 14s 6c?. 317 5 

64 £2038, 5s 10c?. .. 87 3 

66 £53, 13s ... 91 . 2^ . 

66 £2653, 8s from Jan. 17 to May 23 at 2 per cent. ... 

67, £906, 3s. 8c?. ... , Mar 11 ... June 24 ..6 

68 £26, 7s. 5c? .... June 24 July 29 3 . 

69. Eleven gumeas .July 1 ... Nov 30 2J . .... 

70, £197, 17s 4c? Aug, 14 . Dec 31 3-^ . 


* 61 to 70 may conyemently be Tirorked by the contracted methods of Chap L. 
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At what Bate per cent per annum would the simple interest on 
T!« £B50f be for 2 jeaxs? 

72. £325, . £4S, 5t . 4 

73. iei020, . £290, 14s. 6 

74. £560, £41, 13*. SJ . 

76. .£4373, 6* 8d . £246, . l| 

76. £21, 17s. 6d .. £5, 2s Id. . 7 ... 

77- £737, 10* . £19, 13*. 4c? 8 months? 

78. £2500, . £365, 12* 6c? . 3^ years? 

79 £1350, . £271, 13* 9<? . 6| 

80. £466, 13* 4c? £5, 16* Sc? . 5 months? 

At what Bate per cent at simple interest would 

81. £560, U73i&u7it to .£679, in 5 years? 

82. £2560, . . £3328, .6 

83. A308, 6*. 8c? ... £481, . . 14 

84. £450, . . £470, 5*. .. ij 

86. £537, 16* 8c? .... £691, 12* 4c? .4 

86. £657, 10* £664, 1*. 6e? 146 days? 

87. £285, 12*. 6d . .. £291, 6*. 9c?. .. 6 months! 

88. £422, 10* . £435, 3* 6<? ,9 months? 

8^. £183, 6* 8c? . . £230, 1*. 8c?. .. 1-^ yearn! 

90. £6825, 10* . £7061, 11*. 9c£ . 101 days? 


In what Time would the simple mterest on 


91. £650, be £130, at 5 per cent per annum? 

92. £2000, . . £315, 4j 

93. £840, . £1050, 5 

94. £80, £1, . 2J 


<96. £650, 10* 

£220, 4*. 

2i 

98. £112, 10* 

£400, 10* 

4 

fi7. £783, 6* 8d. 

£14, 13*. 9c? 

4i 

98. £953, 11*. 3c? 

£2, 12* 3d 

4 

99. £484, 3* 4c? 

£12, 2s Id 

3 

lOO £5062, 10*. 

£75, 18*. 9c? 

3J 

In what Time, at simple interest, would 

lOL £175, amount to 

£196, 

at 4 per cent per annum' 

102. £3200, 

£3424, 


103. £960, 

£1199, 7i 6c?L 

■ ■4 

104- £2652, 

£3779, 2a 

...6 

tKsra'i 


1C 
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EXERCISES UV, 


In what Tune, at simple interest, would 
106- ^1260, amounts ;6l307, 53. at 3J per cent per 


106 ^eiss, 6* M 

£230, Is 8c? 

# 

107. ;£10056, 

£11186, 3s 9c? 

2i 

108. £221, Vts. 6c?. 

£226, 6s 3c? 

3 

109. £740, 

£750, 15s. 10c? 

Si 

110. £133, 16s 8d 

£134, 4s 11c?. 

2i 


On what Principal would the simple interest be 


III. £17, for 

1 year at 

4 

per cent per annum? 

112. £237„10s 

2 years 

6 


M3. £111, 12s 

1 year 

3 


114. £162, 15s 

2 years 



116 £514, lOs 

14 , 

7 


lie £39, 7s 6c? 

\ a year 

6 

. .. 

117. £40, 17s 3c? . 

3j years 

4 

. 

lie. £ 100 , 

73 days 


. 

119 £125, 

5 months 



120 4s 6c? 

10 days 

5 


What Prmcipal would amount^ at simple interest, to 

121 £795, 

in 2 years 

at 3 per cent per annum? 

122. £234, 

. 1 year 


4 

123. £539, 15s. 

. 6 years 



124. £647, 10s. 

4 yrs 2 mo 

4 

125. £423, 2s 6c?. 

. 3 yrs 8 mo 

3i 

126. £338, Is 9<? 

years 


5 

127. £728, 12s 9c? 

7 months 


4i 

128. £366, Is 

42 days 



129. £178, Is. 6c?. 

. 3 yrs 73 dys 

6i 

130 £1058, 13s 3c? 

6 months 


4f . 


13! Find the simple interest on ^61376 for years at ;fi2, 16a 
per cent 

132 Fmd the simple mterest on ;£953, lla 3c? for 20 days at 4 

per cent per annum 

133 Fmd, mentally, the interest on ^315, 153 for a month at 6% 

I34-. Fmd the simple interest on 163 8c? for 3 years 73 days 

at 23 6c? per cent 
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136. Calculate the simple interest on jt725 from lat JanuaiT to 16th 

March, 1897, at 3| per e^iit 

f36. Fmd to the nearest penny the interest on £636 for 124 days 
at 5 per cent per annum 

137. Fmd to the nearest penny the simple interest on £147, lU. 3dl 

from April 11 to September 19, at 2j% 

138. Fmd to a penny the mterest on £425 from Jan, 1st to May 4lh 

m Leap year, at 2^ per cent 

139. A dealer buys a machme for £626 cash and sells it, after nme 

months, for £423, 10s How much did he kse, eonaidernig 
money worth 6 per cent per annum ? 

140. If the simple interest on a certain sum of money amount to 

£119, 2s 9d in 2 years 3 months, what is the interest on 
six times the sum for one>fourth of that time at the same rate? 

14U In what time will £200 amount to £232, 0*. 8<i at per cent 
simple mterest? 

142. In what time will the simple interest on £2541, 17a Gd amount 

to £228, 15a 4hd. at 3 per cent per annum? 

143. What sum of money will amount to £769, 6a, at the end of 8^ 

years at 4 per cent simple mterest? 

144. At what rate per cent per annum will the simple mtoest on 

£1560 amount to £245, 14a xn 3J years? 

146. On what sum will the simple mterest amouiSt to £82, lOs in 
4 years at 5j per cent per annum ? 

146- At what rate simple mterest will £856 amount to £956, l(k.7^ 

m 5 years* 

147- In how many years at 4 per cent per annum simple mterest 

will the interest be one-quarter of the principal ? 

148. In what time will money double itself at 3| per cent simple 

mterest? 

149. On what date will £650, lent on June 1st, 1896, amount to 

£708, 10s. at 5 per cent per annum simple interest? 

150. The interest for one year on £2550, after deduction iaooaiie- 

tax at ed. per £, is £82, 17a. 6di Find the rate per cent. 

181. What sum lent on a mortgage at 4J percent would yield an 
annual income of £191, 6a* 

162. A man mortgages his estate for £3600, the interest at 5 per 
cent i>er aimum being payable half-yeairiy. find the amount 
of one half-yearly ins&ument of interest. 

153. A money-lender charged £3 for the loan of £40 for a lowth ; 
at what rate per cent per annum did he dmge interest? 

164. The rate erf interest in a saTings-bank is £2, 13* 4d per cent 
per annum. A ttuhi deposits a sum of money , his inkiest at 
the mid of II months was 14*. 8dL What sum did he depoeitl 
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EXERCISES LIV 


165 Wliat would be the inteiest on a loan of ^10 for 3 weeks at the 
rate of ^ per cent pei diem ^ 

156 On what sum is Jl, 10a 5 months^ interest at the rate of 6d 
per £l per annum ? 

167. !Find the ratio of the interest on ^247, 10a at 5 per cent to 
that on j 6375 at 3f per cent, both for two years 

168 The interest on ^£2000 for 3 years at per cent is to be 
divided between A, B, and C , A's share being four times B’s 
and Os being equal to A’s and B^s together Find the shares.’ 

169. A question being proposed m an exammation, to find the simple 
interest on a certain sum of money for 2^ years at SJ per 
cent, a candidate by mistake leckoned it for 2J years at 34 
pm: cent, and so obtained a result too little by £26, 4« m 
wnat ought the answer to have been'^ 

160. A man lent ^1800 on house property at a certain rate per cent, 
and jfil200 on land at ^ per cent less His total income from 
both sources was ^114 Find the rates of mterest 

161. If £860 amounts to £963, 4s in 3 years, m what time will 

;51060 amount to iC1166 at the same rate, simple mterest ^ 

162. In what time will £1466 amount to ^2328, if, m 3 years, 

^30 amount to ^94, lOs at simple interest at the same rate? 

163. Divide ^3300 into two parts such that the simple interest on 

the one at 3 per cent for 4^ years would be equal to the 
simple mterest on the other at 2J per cent for 5 years 

164-. Divide .£3783 into two parts such that the mterest on the^'firsl. 
for 3 months at 4J per cent shall be equal to that on thd 
second for 7 montlm at 2^ per cent 

166. A has £2000, he lends £800 to B, and receives as interesl 

£18 half-yearly; he lends £650 to C, and receives as interesl. 
£4, 17« 6a quarterly, the rest of his money he lends to D a1. 
6 per cent per annum Fmd the average rate of mterest A 
makes on his capital 

Fmd to a penny, by the Third, tenth, and tenW^ rule, the 
T66- Interest on £3259, 14sf for 283 days at 2^% 

167, Amount of £8563, 175 9d from April 13 to Dec 31 at 2|%^ 
168 Interest on £837, 155 ^d, from July 7 to Aug 23, at 2j% 

169. A merchant supplies a tradesman with goods to the cash value of 
£650 on May 10 The tradesman pays, on account, £160 on 
June 24, £176 on Sep 8, and £130 on Nov 16 Fmd the 
balance owmg on Dec 31, allowing mteiest at 6 per cent 

170 A man opens an account at a bank, on July 10, by depositing 
£320 On July 30 he pays in £85 , on Aug 23 he draws 
£120 . on Sep 14 he draws £56, 105 , and on Nov 2 he pays 
m £27, 155. Fmd the interest, at 2 %, due to bunion Dec 31. 
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LV. COMPOUND INTEREST. 

Fmd the Amount, at compound interest, of — 

1. ^2500 in 2 years at 5 per cent per annum. 

2. ^4250 2 4 ... 

3. ;e600 .3 5 

4. ^320 2 2^ 

6. £750 4 10 

Find the Compound Interest on — 

6. £623 for 2 years at 3 per cent per annum. 

7. £3125 3 . . 3 . 

8. £8000 3 . 2| ... 

a £1500 2 ^ ... 

10. £3150 2J . 5 . 

Fmd, neglecting any fraction of a penny, 
tike Amount of — j the Compound Interest on — 


yis jix 

U. £640 . . in 2 at 3 %. 21. £364, 6* for 2 at % 

12. £1500 . 3 4 22. £7276 2 ... 4^ .. 

la £2450 .. .3.3. 23. £528, I5» 2 ... 2i 

14. £173, 17« ecf. .. 2 . 4 . 24. £608, 16«. 4d. ... 3 ... 2| . 

15. £99, 19» dd 3 ... 2 .. 25. £172 . .. . 3 . . 4| .. 

16. £2610 3 . 6 .. 26. £1400 . .. . 2^ ... 4 . 

17. £975, 16» ... 3 ..5 27. £623, 17* . 3^ .. 2^ 

18. £463, 10* .. . 2 . 2| 28. £482, 9* 8<f . . 3i ... 3^ . 

la £1607, 11s 3<)f . 3 .. 20. £340 . 3^ ... 3^ . 

20. £2481, 6s 8d 3 . 2J 30. £3186, 3s. 4d. .. 2| ... 3f 

Find, to the nearest penny, the Amount of — 


31. £825, 10s ... in 2 years at 3 per cent per annum. 

32. £428, 12s. 8d . . 3 . 3 

®3. £666, 13s. 4<f. ... 4 ... 6 

34 £4623, 17s. 6d. .. 4 ... 2§ 

35 £157, 16s 7d ... 2 6t 

36 £1000 5 

37. £4766 .... .... . 3 ... ..... - . ... 

38 £760 3 .... 4^ 

39. £1234 3J . . . 2j . 

40. £243, 10s. 2i 
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EXERCISES LV 


Fmd, to the nearest penny, the Amount, at compound mterest, 
payable half-yeai ly^ of — ^ 

41 ^428 in 2 years at 4 per cent per annum 


42 ^753, 105 14 5 

43. ^2670 2 24 

44 ^115, 125 14 34 

45. ^3500 . 3 34 

46. .£973, 185 . Ih H 


Find,, to the nearest penny, the Comp Int , payable quarterly, on— 
47, £680 for 1 year at 4 per cent per annnm 

48 £2130; 1 5 .. 

49. £517, 155 for f of a year at 3 per cent per annum 

60 £850 , . .14 years 24 


Find, to the nearest pound, the Amount, at compound interest, of- 


61. £1250 in 8 years at 4% 

62. £800 .. 10 6 

63. £851, 105 ..12 4 . 


64. £1013, IO5 m 7 years at 5% 

65 £500 . 16 . 3 

66 £7000 20 . 6 


57. £675 for 64 yeais at 4% per annum, payable 

68- £2350 for 74'' years at 5 % per ann payable half-yearly 


Find the difference between the simple and compound interest on- 
69. £425 for 3 years at 4 per cent per annum 


60. £1333, 65 8<i 4 .5 

61. £7650 . 2 . 34 

62. £615, 105. 3 24 

03. £2517, II5. Bd . 24 3| 


* In what Time, at compound mterest, would — 

64 £760 amouTU to £843 648 . at 4 per cent per annum? 

65 £3000 . £3472, 175 6c? 5 . . . ? 

66. £1260 gam £197, O5 l^d interest at 5 per cent? 

67 £480 . £43, 75 5c? (nearly). 24 . ? 

68 £1800 . £170, l5 34 . ? 

69. £25000 . £1787, 14s 6c?. 3 ? 

70. £620, 165. 8c? amount to £562, 145 3c? at 4 % payable hf -yearly 


* Eor Exs on find in g the Eate in the case of Comp Int see under Cube Root. 
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Wliat Piincipal would, at coni}»oaiid interest — 

71. Aviount to ^1352 ifi 2 years at 4 percent' 

72. . £48t)2, Oif m 4 . . 6 

73 £6892, 2? 3 ..... 2^ . . 

74. Gam ^164, 14# interest . 2 . . .. . ? 

76. . £5751, 28 ^ . 2J . . .. af . ... ? 

"6 Find, neglecting any fraction of a shilling, the compound interest 
on £720 for 2^ years at 3J per cent. 

XI Find, to the nearest penny, the difference between the first and 
third year’s interest on ^735 at 3J per cent. 

78. Find the exact difference between the simple and compoiiti<l 

interest on £2450 for 3 years at 3 per cent, 

79. Fmd, to the nearest shillmg, the difference between the simple 

and compound interest on ;t4560 for 2 years at 4 per cent 
per annum, the interest being payable half-yearly 

80. Find, to the nearest pound, the compound mterest on £300 for 

10 years at 2^ per cent 

81. If the present population of a town is 35,200, and the births 

average annually 23 per 1000 and the deaths 18 per 1000 of 
the population at the beginning of the year, what wiU be the 
population of the town at the end of 4 years? 

82. The difference between the simple and compound interest on a 
^ certam sum for 2 years at 4 % is £1, 8# Find the sum. 

83. The compound interest on a eertam sum for 2 years at 2^ jn i 

cent exceeds the simple interest for the same time at the same 
rate by £4, 7#. 6d. Fmd the sum. 

84. The difference between the second and third year’s interest on a 

certam sum at 5 per cent is £5, 6# Find the sum 

86. If at the beginning of each year a man invests £100 at com- 
pound int. at 4 %, what will he be worth at the end of the fifth? 

§8. If a man borrowed £300 at 4 per cent, and repaid thepniicipal 
and interest by equal annual instalments of £50, m how many 
years would he be out of debt? 

W. £820 is borrowed for 2 years at 5 per ^nt, to he repaid, prin- 
cipal and interest, in two equal annual instalments, find them. 

88 If £1700 be borrowed for 2 years, to be repaid, with interest 
at 4 per cent, m two equal annual instalments, what must be 
the amount of each instalment? 

89. If £100 amounts to £127 in 6 years at compound interest, 

what would £2000 amount to m 10 yws at the same rate? 

90. If, in a certain time, at a oertain rate per cent, £500 amounts^ 

at compKHmd interest^ to £864, what would £3125 amount 
to m doable that time at the same rate? 
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XiVI. DISCOUNT AND, PRESENT WORTH. 

Practical, or Banker’s, Discount 


Find, neglecting any fraction of a penny, the Banker’s discount, 
at 5 per cent, on — 


1. £^25 due 3 mo hence 

2. ^£214, I2s 3 

3 . ^ 257 , lOs . 6 

4. £607, I5s. 6 


5. ^00 due 71 days hence 

6 ^215 123 

7 £342, 7s ed 64 

8 £162, 185 9c? 101 


Fmd, neglecting any fraction of a penny, the cash value of a ‘‘ bill’ 
for — 

9. £280* if discounted, at 5 per cent, 3 months before it was due 

10. £417, 125. ed . 6 6 .... . . 

11. £326 . . . 4 . 67 days. 

12 £253, 165. 6c? 3 163 


Find the Banker’s charge for cashing a “ bill” for — 


13. ^10 

drawn June 19, at 3 mo , 

discounted July 1, 

at 6% 

14. £sm 

June 20 

3 

. July 24 

4% 

IS. £S000 

May 5 

3 

June 10 

m 

16. :£550, 6s 8d 

e Jan 3 

6 

Jan 11 

4% 

17. ^6847, 16« 9<« 

Feb 6 

6 

. Ap 30 

• ?% 

Fmd the Commercial present worth of a 

“biU” for— 


18 ^£300 

drawn Mar 12, 

at 3 mo , 

discounted Mar 24, at 6% 

19 £275 

Sep 24 

3 

Oct 4 

6 % 

20. £1400 

Ap 6 

6 

Ap 26 

4%. 

21. £670, 10s 

. June 17 

3 

July 2 

4%. 

22 £376, 12s. ed 

May 8 

4 

July 12 

m 

23 £1123 

Nov 7 

3 

Not 28 

6 %. 

24 £573, 14s. 

Oct 30 

6 

Not 14 

6 % 

26. £2476, 16s 

Feb 20 

9 

Mar 16 

m 


26 How much will a broker, who charges 6 per cent discount, give 

for a bill for £600 due 7 months hence ? 

27 If I take to a bank a bill for £360 which is due in 63 days, 

'what shall I receive for it, discount being charged at the rate 
of 6 per cent^ 

28 A bill for £1000 at 90 days sight has been presented for accep- 

tance on Februaiy 10th, 1888, and on March 10th is discounted 
at 6 per cent How much will the discounter pay for the bill^ 
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29. ‘‘ London^ June 26, 1894. 

“ Three months after date promise to pay to Mr, John Brown, 
or order, Three hundred pounds for value received 

Thomas Jones 

The above promissory note was cashed on July 7, at 5 per 
cent, how much was received for it^ 

30 The banker’s discount on a bill due in 2 months at per cent 
IS ^19, 5^ What IS the amount of the bill? 

3!, The commercial present worth of a sum due 219 days hence, at 
5 per cent, is ;6499, ll5. What is the sum? 

32. A 4 months* bill drawn on 1st Feb and discounted on 23rd Mar, 

at 6 per cent, realized ^742, 10a. Fmd the amount of the bilL 

33. If .£217, 16«. was the cash value on Apnl 7 of a bill for £220, 

drawn Mar ib, at 3 months, at what rate per-cent vas it 
discounted 'i 

34. If the bankei'^s chaige on Sep 25 for discountmg, at 5 per cent, 

a bill drawn Sep 11, at 3 months, was £6, 3s, ^d the 
“face value "of the bili 

36. If the banker’s charge for cashmg, at 5 per cent, a bill for £620 
drawn May 8, at 3 mouths, was £5, 4s , on what date was it 
cashed? 


Theoretical, or “True’', Discount. 


Fmd the Theoretical (i) discount, (n) present worth, of 


affe. £780 due m 1 yr at 4 % 

37. £4200 .. . 1 . . 5 

38. £664 , 15 mo 3 

39. £407 . 6 . 

40. £1030 8 , 


41. £284, 18«. due m 6 mo at 


42 £843, 15^ 

43 £474, 14s 

44 £160, 105 
46. £503, 1^6 


3 , 5 .. 

. 73 days 6 .. 

.70 6 .. 

.84 . . 4i . 


46 Fmd the difference between the interest and the “ true ” discount 
on £694, 35 4d for 11 months at 4J per cent 

47. Find the difference between the Commercial and the Theoretical 

discount, at 6 per cent, on £1680, due 3 months hence. 

48. The “true” discount on £405 due 6 months hence is £5 Find 

the rate per cent 

49. The theoretically true present value of £627 due 146 days 

hence is £618, 155. Find the rate per cent. 

60. For how many months is £828 the “true” present worth of 

£848, 145 at 6 per cent? 

61. For what time does the mathematical discount on £1028, 6s at 

5 per cent amount to £6, 6s ? 

62- The theoretical present value of a certain sum due 73 days hence 
at 4j per cent is £262, 105 Fmd the sum 
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EXERCISES LVI 


53 On what sum due 1 yr hence is ^12 the ‘‘true” discount at 4% ? 

64 The “true^^ discount at 4 per cent on a certain sum due 6 
months hence is ^£13, IO 5 \0d Find the sum 

55 The difference between the interest and the theoretical discount 

on a certam sum £01 1 year, at 4%, is £2 Find the sum 

56 If the difference between the “true” and the “banker’s” present 

worth of a ceitain sum due in 3 months, at 4 per cent, is 
35 4|c?, what is the sum? 

57 The mterest on ^110 is ^11 Find the “true” discount on the 

same sum for the same time at the same rate 

68 The banker’s discount at 6 per cent on a sum due m 2 months 

exceeds the “ tiue” discount by 10s Fmd the latter 

69 The “ true” discount on a sum due 3 months hence is ^£7, IO 5 

The interest on the same sum foi 3 months at the same rate is 
^7, 16s Fmd the sum and the rate per cent 

60 Show, by an example, that the difference between the banker’s 
and the “ true” discount on any sum for any part of a year, at 
any rate per cent, is the interest on the “true” discount for 
that time at that rate 


Long Period Present Value 

Fmd, to the nearest penny, the present value of — 

61. ^850 due 2 years hence at 6 per cent compound interest ^ 


62. £250 3 4 

63 £725, 10s 4 5 

64 £4500 .. 5 . 5 

66. £2000 . 10 4 


66. How much ready money could he obtained in heu of a legacy of 
£1000 due at the end of 3 years, allowing compound mterest 
at 5 per cent? 

87. Find the present value of an annuity of £100 for 4 years, the 
first instalment to he due a year hence, allowmg compound 
interest at 5 per cent 

68. Find the present value of a fellowship of £200 a year for 6 
years, reckoning 4 per cent compound interest, the first pay- 
ment being made a year hence 

69 What annuity, to continue for 3 years, the first payment being 
made a year hence, can he purchased for £800, reckoning by 
compound interest at 5 per cent? 

70. What annuity, to contmue for 5 years, the first payment to be 
due 1 year hence, will £2000 cash purchase, supposmg money 
to be worth 4 per cent? 
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LVII. STOCKS AND SHARES. 

*) 

Stocks. 

the cost of — 7. ;£900 stoch at 85j 

1. ;£800 stoch at 87. 4 ^525 stock at 108 8. .£1700 132^. 

2. £2500 . 92, 1 5. £1320 105 9. £450 .. 96^. 

3 £650 78. : 6 £1400 . . 91^ lO. £8400 .. . 87i. 


How much Stock — 


I L At 80 can be bought for £1000? | 

f 16. At 97J would cost £1560? 

12. 

96 . . 

£8401 

17. 124| 

£2495? 

!3. 

112 

. £9801 

18. . 139i . . 

£744? 

14. 

. 76 

£6241 

19. . 61i . 

. £490? 

15 

102 . 

£1360? 

20 105t 

. £3380? 

"What Annual Income is obtained from — 


21. 

£3400 stock paying 3 p cent? 

I 26- £8700 stoch paying 4^ p. cent? 

22. 

£760 .. .. 

, . 4 . . 

27. £1730 . .. 

.. 6| 

23. 

;£1460 

. 5 i 

28. £640 . . .. 

• 2f 

24 

£850 

. . . . 

29. £666, 13*. 4d. 

. . 7 

25. 

£725 . . 

3 . . . 

30. £1412, 10*. . . 

...4 .*.•* 

.lyThat Annual Income is obtained by investing — 


31. 

£1600 cash in 

4 p c ’s at 128? 

36 £486, 10s cashm 3 pc*sat84? 

32. 

^1890 .. .. 

6 . ... 135’ 

37 £958, 10a . . 

.5| .... 142? 

33. 

£910 . 

104? 

38. £655 ... . 

4 .. . 98i? 

34 

£840 

4i . . 126? 

39. £2300 

. 4^ par? 

35. 

£1225 

c 

00 

40. £436, 16... . .. 

.. 2f 116i? 


Find the Half-yearly Dividend obtamed from — 

■"41. £1670 stoch paymg 4 per cent per annum. 

42. £233, es Sd . . 

43. £730 . . 3 

44 Investing £780 in 5J per cent stock at 143. 

45 £760 . 2 7li. 

46. £220 3J par 

Find the Quarterly Dividend obtained from — 

47. £780 stoch in 2j per cents 48. £3000 stoch in per cents. 
49. Irwesting £6500 in 2J per cent consols at 104 

60 £1520 . 2f 114. 
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EXERCISES LVII. 


Find the cost of — 

51 ^2600 &tocL at 91| (Brokerage# i p c ), 

62 ^950 61 

63 £2460 106f (Brokerage J p c) 

64. £646, 13« Ad . 104§ 

66. £500 80 (Biokerage 6cf pc) 

How much cash would he realized by the sale of — 

66. £360 ^ock at 95j? (Brokerage i p.c) 

67. £700 SOOJ'Z 

68 £875 112J? (Brokerage i p c) 

69 £1760 107i« . . . 

60, £1530 120*^ (Brokerage 28 p c.) 

How much Stock — 

61 At 74f could be hougTit for £420 ? (Biokerage J ) 

62 .. 81i £815? 

63 lllj £980 « (Brokerage 4) 

64, .. 1664 would be 80^ for £2490 ^ (Brokerage 4) 

66. .. 65 £518 ^ 

66 . 102j £3284'? (Brokerage 4) 

Fmd the Annual Income obtained by vmestvng — 

67 £2940 in 5 pc stock at 104| (Brokerage 4) 

68 £900 2| . 1094 (Brokerage 4) 

Find the Half-yearly Dividend obtained by znvesting — 

69 £342, 108 m 44 p c stock at 684 (Brokerage 4) 

70- £2260 7 179f 

Find the Quarterly Dividend obtained by znvestxng — 

71. £1242 in 24 p c consols at 1074 (Brokerage 4) 

72. £672 .24. - . 1114 

*Fmd the net Annual Income, after deducting income-tax at 6a 
m the pound, obtained from — 


73 

£&Vi stock paying 

5 per cent 


74. 

£1600 

• 


75 

Investing £1200 in 

4 p c stock at 

96 

76. 

£528 


88 

77. 

£1700 

5 

1274 (Brokerage 4) 

78 

£1000 

2i 

1034 (Brokerage 4) 


Brokerage ia to 1>e neglected whenever it is not mentioned In the (question 
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the net Half-yearly Dividend, after deducting income-tax at 
Qd m the pound, obtained ftoDg. — 

79. £600 stock, paying per cent 

80 ;fil600 . Sf 

Bl Investing £640 m 5 p c stock at 108. 

82. . £1715 . 4 . . . .98. 

83. . £2460 . 4i . .. .92 (Brokerage i) 

84. . £714 6i 169f 

Find the net Quarterly Dividend, after deducting income-tax at 9d. 
m the pound, obtained from — 

85. £3200 stock in per cent consols 

86. £8000 . 2f . 

87. Investing £720 m 2 J p, e consols at 105. 

88. . £480 2| 110. 

89 ... £1270 2j 111 (Brokerage J). 

90. . . . £1850 . 2f . 115J 

What rate per cent interest on capital is obtained by investing m — 


91. 2j p c. stock at 

112? 


94-. 3 p.c 

stock at 86| ? 

92. 4 

97i? 


96 . 

. . 

137^? 

93. 7i 

202§« 


96. 3^ .. . 


61i? 

^ Which investment pays better- 

- 



97. 4 per cents a.t 

104, or 

5§ percents at 

144* 


98. 3 

80, . 

4i 


90? 


99 31 . . 

97i, 

3i 

- 

106? 


100 3| 

9% 

3f 

.. 

106? 


lOi 3 

m. 

5 

. 

162f'! 


102. 4i .. 

162f, 

2i 

. 

pax? 



Fmd the change in annual mcome when — 

103. £6000 stock paying 2^ per cent is sold at 87 and the proceeds 

are invested in 6 per cents at 160. 

104. £3000 4 p. c stock is sold at 95 and 6j p a stock at 120 is 

bought with the proceeds 

106. £5000 stock in p. c ’s is sold at 81, and with the proceeds 
is bought 4 p- c. stock at 108 

106. £4500 stock which pays 4 per cent is sold out at 114, and the 

proceeds are invested lu 6j per cent stock at 160 

107. £7400 stock paying 3 per cent is sold out at 99j (Brokerage 

i), and the proceeds are mvested in 6 per cent sto^ at 147f 
(Brokerage J). 
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^’md the change in annual income 'v^hen — 

108. £10,000 stock in 3^ P c’s is sOld out at 94§ (Brokerage J) 
and with the proceeds 6 per cent debentures at 10^ are 
bought (Brokerage J) 

109 £5000 stock paying 3 per cent is sold at 84j, and with the 
proceeds 4 per cent stock at 95f is bought (Brokerage J m 
both transactions) 

MO. £2350 stock in the 2^ percent consols is sold at 110 (Broker- 
age J), and the proceeds are invested m railway stock at 
146J, paying 4J per cent (Brokerage J) 

"Find, neglecting any fraction of a p&nny^ the — 

111. Cost of £3453, 12s Qd stock at 97. 

112. AnnusQ income from £865, 10s 6d stock paying 4 percent. 

113. Amount of stock at 79 which can be bought for £1463, 10a 

114 Amount of stock at 94;^ which can be bought for £2000 
(Brokerage J) 

JIB. Cash realized by the sale of £776, 12^ Qd stock at 89 

116. Cash realized by the sale of £2340 stock at 111-^ (Brokerage J-) 

1 17. Half-yearly dividend, less income-tax at lOoT. in the pound, on 

£843, 65 stock paying 4^ per cent 

118. Half-yearly dividend obtamed by investing £907, IO 5 m 3 per 

cent stock at '34J (Brokerage J) 

119 Quarterly dividend, less income-tax at 7c? in the pound, on 

£727, 10s stock paymg 4 per cent 

120 Quarterly dividend, less income-tax at 5c? in the pound, ob- 

tamed by investing £935 in 2f per cent consols at 113§ 
(Brokerage J p c) 

Shares. 

Find the cost of — 

121 Twelve £10 shares m a gas company, at 13 

122 Thirty-five £5 shares m a water company, at 7. 

123. A hundred £l shares m a mming company, at f . 

124 Seven £100 shares m a brewery, at 136 

126. Forty-two £50 shares in a hanking company, at 87J- 

126. 50 £1 shares on a company, at J prermum 

127. 75 £5 ... 2 I 

128 24 £1 J discount 

129. 60 £2 li 

130. 85 £1 . ... premium, 
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Find the annual income from — 

131. Eighty- two £b shares m«. company paying 7 p.c. 


132. Thirty-six £10 .... 12 . , 

133. 45 3^ ... 

134. 150 .£50 . . 16 . . 

136. 326 £5 . •.•••••• . 1^ 

How many — 

536. £1 shares, at can be bought for £175 ? 

F37. £1 i ^50? 

J38. £6 .... 4^ £270? 

139. £10 17i . , £157, lOy.? 

140. 10s , 7s 9d . . £27, 28 6d 

141. £1 shares, at J dzscouTUy can be bought for £105 ^ 

142 £1 . , i prermurriy . £81 ^ 

143. £6 . . If premium y .. .. £540? 

144. £10 4j discount, . £27, 10« ? 

145. £50 . 7J premium, £402, 105.^ 


Find the cost, allowmg 1 per cent for brokerage and stamp, of — 
146 100 £1 shares at 1§ 149. 60 £l shares at f premium. 

147, 200 £5 . 4^. 150. 10 £10 . 2j discownt 

|48 26 £10 .. 12J 

How much cash is realized by the sale of — 

151. Foity £1 shares at 2|? (Brokerage J p.c) 


162 Sixty £2 .. . - If^ 

153 200 £1 . 6^ premium^ (Brokerage J p. c) 

154. 80 £10 . 4i discount^ 

166. 26 £6 . . 1§ premium/^ 

What rate per cent mterest on capital is obtained by investing in — 
156. £5 shares, at 7^, in a company paying p.e.'2 

167. £1 f 3f . . 

158. £10 22^ 12 ... 


Which is the foore profitable investment — 

169 £10 shares, at £12f each, in a gas company which pays 5^ 
p c., or £6 shares at Of in a water company paying 5 p c.? 

iaO. £l shares, at f premium, paying 4f p c., or £l shares at f 
discount, paying Sf p. a 1 
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[Note — Unless specially mentioned, Brokerage need not be considered. ] 

161. How much per cent stock ihust one hold in order to obtam 
from it an annual income of ^£68, le Qd ? 

162 An mcome of ^1000 is made up of ^240 from 6 per cent 

stock, .£340 from 8 pei cent stock, and the remamder from 
per cent stock How much of each stock is held^ 

163 What sum must be invested in 2| per cent consols at 96J m 

order to obtam an income of ^100 a year'Z 

*64. If 4i per cents are at 119, how much must I mvest to obtain 
an income of £225 

f65 A man obtains an mcome of .£120 by mvestmg in 4 pei cent 
stock at 116. How much money does he mvest? 

166. What, sum of money invested m the 3 per cents at 97 J will 

give an annual mcome of ^150 

167. If the 2J per cents stand at 99, what sum must be mvested 

in the stock to secure a dividend of £25 per quarter “2 

168. The income derived from investing a certain sum in 3J per cent 

stock at 106| IS £120, 12$ !Find the sum mvested 

169. What IS the amount of money which, invested in the 2f per 

cents at 98f , will pi oduce an annual mcome of £12, 2s \\d ^ 

170 What sum invested in 4^ per cents at 89 j will yield an mcome 
of £450 per annum‘s (Biokerage J per cent ) 

171- How much mcjaey would have to be invested m 3 pei cents, at 
87, in order to pi oduce a net mcome of £295, after deducting 
income-tax at Ad in the pound ? 

(72. When certain 3 per cents aie at OlJ, what sum must be m- 
vested m them in order to secure an mcome of £708, after 
paying income-tax at Ad in the pound and brokerage J per 
cenfi 

173. What sum must be mvested in 3 per cents at 90j to yield a 
net yearly income of £702, after deducting income-tax at 6o? 
in the pound? (Brokerage J- ) 

174 If the 3 per cents are at 90f, what sum must be invested in , 
them m order to obtam «»n annual mcome of £470, after pa}^- 
mg income-tax at 5d m the pound? (Brokerage J per cent ) 

176. A man holds £4560 railway stock the first half-year’s divi- 
dend IS at the rate of 3^ per cent, and for the second half of 
the year the dividend is at the rate of 3 per cent What is 
his income for the year? 

176. What difference is there between the incomes aiising from the 
investment of £4860 m 3J per cents at 97 or in the 3j 
per cents at par? 

177- I have £1000 to mvest Shall I obtam moie income by invest- 
ing it m French 3 per cent Rentes at 78, or Swedish 4 per 
cents at 104, or Norwegian 3^ per cents at 91 ? 
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rra 

179 . 

fSO. 

181 . 

182. 

183 . 

184 . 

185 . 

186 . 

187 . 

188 . 

189 . 

190 . 

191 . 

192 . 

193 . 

194 . 


Sow much 4^ per cent stock must a person -lx - 

from It a net yearly mco^ae of ^£337, 2s 6d 
mcome-tax at 8d m the ^nud? deducting 

A person buys ^600 stock at 66, and afterwar<1« jjkoo 
the same stock at 69 He seUs out the^S 5 bo 
the increase in his capital ’"'hole at 89 Find 

What income, to the nearest penny, will be ^ 

mg ifiSOOO in the 2f per cent wnsols at 

A man obtains an income of J210 by mvestino- it. o'. 

per cent stock At what price does he buy the^stock? 

What IS the price of 2| per cent stock when an 
A2109.7. 6.^ produces an income of ^61, “^“^inl 

mat IS the price of 3 pei cent stock, when a sum of ^363. 
48 7d when invested will produce an income of b8 1 

What sum must be invested in the purchaj^A. ^ 
milway debentmes at ISOJ so as to produce an m^me J 

£120 a year, after paying an income-tax of 8d in the pound? 
Isell £4000 of a 4 per cent stock at 144 and invest the pro- 
ceeds m a 2J per cent stock At what price must I buy the 
per cent stock to obtain the same income as before^ ^ 

A person who had 46 stares in a gas company sold them at 42 
and invited his money in Eussian 5 per cehts at 106. What 
income did he then obtain ^ 

What IS the clear annual income derived from investm? £6060 

How much must he invested in the 3 per cents at 99 to pro- 
duce the same income as would be obtained hv inve-rtino 
£1608 in the 2^- per cents at 87? o«wned by mvestmg 

Find the change m mcome due to selling out at 222i £3600 
stock paying 7| per cen^ and investing the pioceeds in 4i 
per cent stock at 111 (Brokerage J ^ ^ 

mioh yields the larger return in mcome for the same amount 
invested,-— 4 per cents at 161^ (Brokeiaire or 2* ner 
cents at par (Brokerage J)? ^ ^ ^ ' 

mat rate per cent does a man get for his money by investing 
m £10 bank shares selling at 26, and paying 10 per cent? 

Certain £10 shares in a company are at 23} WThat is the yield 
per cent per annum upon the capital invested for a year in 
Which a dividend of 12 per cent is paid? 

What rate per cent of interest does one get on money invested in 
w ll^l^ <5ent stock, the price of which (including brokerage) 

p-c’s at 99, and £3220 in 4% 
p c s at 105 Find the average rate of interest he makes on 
nis canital 


(H27a 


N 
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EXERCISES LVn. 


195. A company pays a dividend of 6 per cent, and its £5 shares 

sell for £7, 6s What percentage does an investor obtain for 
his money? 

196. What must be the puce of 6 per cent stock m ordei that money 

invested in it may yield 4^ per cent? ^ 

197- Fmd the price of the 3 per cents when a person receives 3^ per 

cent formas money after paying 2d in the pound income-tax 

198- What is the puce of the 3 per cents when they give 3 per cent 

clear, after paying income-tax at Qd m the pound ? 

!99. What is the price of 3 per cent stock if, after an income-tax of 
8d» in the pound has been deducted, an mvestor gets 4 per 
cent mterest on his money? 

200. What is the price of a 6 per cent stock when money mvested 

ip it yields 4 per cent mterest, after paying mcome-tax at 9c?. 
in the pound? (Brokerage J ) 

201 . If by selling out per cent consols at 105, and mvestmg m 

another stock at 126, a man could double his income, what 
dividend must the latter pay? 

202 A man transfers his money from 4 per cents at 102 to 3 per 

cents at 95 Bmd the change per cent in his income 

203 A person invested ^630 m stock at 94i and sold immediately, 

gaming £l0 At what price did he s^l? 

204 How much stock must be bought in 3 per cents at 89j m 

order tha^by selling it at 91|- a piofit of £46 may be made? 

205. If ;£3000 be invested in a certain 5 per cent stock, it produces 

annually £26 more than if it be invested m 3 per cent^took 
at 90 Bind the price of the 6 per cent stock 

206. By the conversion of consols from 3 pei cent to 2| per cent, 

a person’s mcome is diminished by £27 per annum What 
cash would he obtain by selling out at 97 J ? 

207 A person sells out of 3^ per cents at 92 j and lealizes ^18,560 
If he invests f of the proceeds m 4 per cents at 96, and 
the remamder in 3 per cents at 90, hnd the alteration m his 
mcome 

208. A man sells twenty ^filO shares m a company which pays a 

dividend of 6^ per cent, at £18, 10^ each, and invests the 
proceeds in £1 snares, at 15« each, m another company which 
pays a dividend of 3 per cent Bmd the change m his inccJiue 

209. A person would obtain ^22, 10« a year more if he mvested his 

money in a 6^ per cent stock at 132, than he would if he 
mvested m 2J per cent consols at 105 What money has he? 

210. A person bought consols at 94 and sold the same at 95f, 
thereby gaming £66, What cash did he receive for the stock? 
(Brokerage J per cent ) 

211. Which IS the better m vestment — 5 per cents quoted at 142J, 

or 4 per cents at 11 3f, J ? 



STOCKS AND SHAEKS. 


195 


212. At what pnce must a person buy 4 per cent stock with the 

proceeds of the sale of ^9600 lliree per cent stock at 96 if 
no change results in mcome^ 

213. At what pnce must I buy a 4 per cent stock with the proceeds 

of the sale of ^9600 3 per cent stock at 86§, in order to make 
no change in my income, allowing J per cent brokerage? 

214. A person invests ^13,650 in a 4 per cent stock at 91 On 

the stock falling to 75 he sells out, and investing the proceeds 
in an 8 per cent stock he hnds that he thereby loses in interest 
;^60. What IS the price of the latter stock? 

215. How much stock m per cent consols must be sold at 108 

in order with the proceeds to purchase ^4316 railway stock 
at 132? (Brokerage on consols and on railway stock ^ 
per cent ) 

216 A man mvests in consols at 106 and on their nsmg to J108 
he sells out, thus increasing his capital by £20. How much 
stock did he buy, and what did he pay for it *2 (Brokerage J-.) 

217. What must be the pnce of 5 per cent stock m order that, after 
deducting income-tax at 8d in the pound, it may yield 3f 
per cent mterest on capital invested in it? 

218 What is the market pnce of the 2^ per cent consols when, 
after deductmg income-tax at in the pound, 2 per cent 
interest on capital mvested m them is made? (Brokerage ^ 
per cent ) 

219. A man mvested ^560 m 3 per cents at 99^, and sold out 

when they rose to 102J. How much (neglectmg fractions of a 
penny) did he gain after paying ^ per cent brokerage on each 
transaction? 

220. A person has an income of ^600 a year from 'Victoria four per 

cents if he sells out at lOlJ and mvests m three per cents 
at 91 J", what is his loss of mcome? 

221. A man buys mto a certam stock at 146f and at the end of six 

months sells out at 197J-. If, mcluding the half-year^s mterest 
at per cent per annum, he gains £5650^ what amount of 
stock did he buy ? 

222. A man sells out .£10,000 three per cents at 101, and .£5000 

four and a half per cents at 108, and invests the proceeds in 
five per cents at 124 Kmd his mcome before and after the 
transaction 

223 A person sells stock paying per cent at 128J and invests in 
stock paying 3 per cent at 7% By how much per cent will 
the interest of his investment be altered? 

224. A and B have each £7200 to invest A buys Costa Bica stock, 
which pays no dividend, at 15; B buys Portuguese 3 per 
cents at 48 At the end of a year A sella at 15f , B, having 
received the year’s dividends, at 47^. Which had made the 
better investment ^ 
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225. A speculator buys ^1000 stock at 80 and pays for it inth 

money which he boriows at <-5 per cent At the end of a year 
he sells out (the stock having paid a dividend of 4 per cent) 
and, aftei lepaymg his loan with interest, he has £40 left 
At what price did he sell out? 

226. A man owns £7600 of 3 per cent stock He sells out and 

m vests the proceeds in 5 pei cent stock at 120, theieby in- 
creasing his income by £25 At what price did he sell out? 

227 By the conversion of consols from 3 per cents to 2jper cents 
a person’s income was reduced by £7 a year What cash 
would he have obtained by sellmg out at 102|? (Brokerage J ) 

228. A man holding 4 pei cent stock which brought him in i250 

a year, sold at ISOj, and bought other stock, pay mg a divi- 
dend of per cent, at 156 What gam in income did he 
effect? (!]& 0 Kerage J) 

229. A person holdmg £2460 three per cent stock sells out at 93J, 

and invests the proceeds in per cents, thereby increasing 
his income by £31, IBs 9d At what price did he buy? 

230 A person had a certain capital, half of which he mvested m 3 
pel cents at 90, and the other half in 5 per cents at 110 
If his total income was £6883, lOs , what was his capital? 

231. A man’s income fiom three per cent stock is £750 He sells 

out half his stock at 96, and invests it m other aecuiities at 
120- If his mcome be increased by £50, what mterest do 
these secufities pay? 

232. Starting with £2310 I buy into the 3 per cents at 99,f‘and 

when they have risen to 101 I sell out and reinvest m foreign 
4 per cents at par What is the change of income? 

233. A person invested £2353 in 6 per cent stock at 181 a year 

afterwards he sold out when the stock was at 178, and in- 
vested the proceeds m a 2J per cent stock at 26 What 
difference does the change of mvestment make m his mcome? 

234. A person sells out of the three per cents and realizes £18,000 

Would it be moie to his advantage to remvest this money in 
the three and a half per cents at 10 Ij or in a mimng company 
paying a dividend of 1| per cent per annum, of which the 
£10 shares were quoted at 6§? 

235. If an mcome-tax of 6c? m the pound be deducted before pay- 

ment of the dividend on 2^ per cent stock at 91, how much 
money must be invested in that stock to yield a net mcome of 
£208 per annum? 

236. How much money must I invest in a 3^ per cent stock at 1361 

so that, after paying J per cent commission, a stamp of 10^ 
per £100 stock, and 6c? in the pound income-tax on the divi- 
dend, I may have a net income of £1000 a year? 

237. The 3 per cents are at 96f, and 3j per cents at 105. What 

amount mvested m the former would produce an annual 
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income of £1 more than if invested in the latter, one-eighth 
pel cent brokerage beingicharged on each mvestment? 

238. A man sells out 2| per cent consols at 96^, and, by investing 

the proceeds m shaies which pay an amnml dividend of £4 
per share, raises his income 6 per cent. JFmd the price of a 
share. 

239. What income would result from the investment of ^‘990 in 

£50 shares in a company, if the shares, £20 being paid up, 
sell at £45, and the company pays a dividend of 12 per cent ? 

240. A person buys shares m a railway at 19 J when £15 has been 

paid, and after paying a call of £10 per share, sells them again 
at £32, 9s How much per cent does he gam? 

241 . A man buys 60 shares, £10 paid up, at £12, 5s., and, after 

paying a call of £5 per share, sells them at £16, ?0« What 
capital does he sacrifice^ 

242 . If £2660 is mvested partly in 4^ per cent stock at 104, and 

partly in 4 per cent stock at 96, and the resulting incomes 
are equal, find how much is invested in each stock- 

243 . A man invests £9256, 10a , partly in 5 per cent stock at 160, 

and partly m 2f per cent stock at 99, and his income from each 
source is the same What sums did he invest m each stocks 

244 . A man invested one-third of his capital in 5 per cents at 142J 

and two-thirds m 4 per cents at 113J, and the total resulting 
mcome was £455, 13a 4d Fmd his capital 

245 . A man invests £7000, part in 3 per cents at 97, and the 
* remainder in 4 per cents at 104 Find how much he invests 

in each if the returns from both souices are equal 

246 . If £7594 be invested partly in 2^ per cents at IIOJ and partly 

m 2J per cents at 115^, and the resulting incomes are equal, 
how much was mvested m each stock *2 (Brokerage i ) 

247 . A man invests £16,213 partly m £100 shares at 106, bearing 

a dividend (free from mcome-tax) of 8 per cent, and partly m 
a mortgage at 5 per cent interest on which he pays income- 
tax at Sd m the pormd. His net mcome from each source is 
the same What is his whole income^ 

248. A man invests half his capital m the 2J per cents at 88, and 

the other half m 4 per cents at 116, and his total income 
from both sources is £642 What was his capital? 

249 . A man calls in a sum of £10,000 lent on mortgage at 4 per 

cent and invests the money m £3000 H & N.W. By 4 
p c deb stock at 133, and £3000 G W. By 6 p.e. stock at 
167 The balance of the £10,000 he places on deposit at 2§ 
per cent. What change is made in his mcome? 

250. Which is the better investment (the security being equal), 3 per 

cents perpetually at par, or 5 per cents at 124, the latter 
stock bemg redeemable in 20 years at par^ (Simple interest 
is to be reckoned ) 
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261. A person is left a legacy on which he pays 10 per cent succession 
duty He invests the lest of/- the money in a 3 per cent stock 
at 76, bringing him m ^270 per annum To how much did 
the legacy amount ^ 

262- A man has £3000 of a 4 per cent stock, which he sells out at 
120, and then invests ^1900 m a 2f per cent stock at 96 
What rate of interest does he get for the remamder, if his 
income is, on the whole, duninislied by £l4 *2 

263. A person wishes to found a scholarship of £48 a year How 

much money must he for this purpose invest m 2J per cent 
stock at 87, m order that the scholar may have his £48 clear 
after pay mg mcome-tax at 8d in the pound? 

264. A and B invested equal sums , A m 3^ per cents at 120, B m 

2^ per cents at 96 After this A sold out at par and mvested 
m the 2f per cents, which had fallen in price A now found 
his mcome the same as B’s What was the price at which he 
bought the 2j per cents ^ 

266. A person havmg bought a certain amount of 2f per cent stock 
at 95, afterwards sold it, and with the proceeds bought 3^ 

E er cent stock , he obtained -£900 less stock than before, but 
is income was unchanged How much money did he originally 
mvest? 

266- £4600 was invested m consols at 92 Part of the stock was 
sold out a^ 93 and part at 88, and the original capital was 
thus decreased by £5 How much stock was sold out at each 
price* 

267- A man invests £6900 in 2^ per cent consols at IIOJ, and 
afterwards sells out part of the stock at 108J and the remain- 
der at 113, thus increasing his capital by £26 How much 
stock did he sell out at each pnce* (Brokerage 4- p c ) 

268. A man mvests £2730 in 3 per cents at 90|, and sells out part 
of the stock when they have risen to 93f and the remamder 
when they have fallen to 85^ He lost £10 by the transaction 
How mu^ did he sell out at first* (Brokerage ^ per cent ) 
He mvests the proceeds m 4J per cents so as to cause ^ 
mcrease m his mcome of £16, 135 4c? At what price did he 
buy the per cents* (Brokerage J per cent ) 

269 Some 4 per cent stock at 116f, and some 5 per cent stock at 
134^, are sold, and the process are mvested in 4J per cent 
sto(^ at 123J , if the change does not alter the income, what 
is the ratio or the quantities of stock sold * 

260, The capital of a company consists of £1,100,000 in 4j per cent 
debenture stock, the same amount in 6 per cent preference 
shares, and the same amount m ordmary shares If the net 
annual profits are £209,000, calculate the amount per cent 
available for dividend on the ordinary shares after payment of 
the debenture and preference claims 
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261. A luan has £91^0 m 3 per cent consols. He sells out at lOlf 

and buys Indian bonds ^t SSf, and when these have risen t(> 
he sells out and reinvests in consols at 9b^ If the 
interest on consols has meanwhile been reduced to 2| per cent, 
bnd the peimanent change m his income, allowing ^ per cent 
for brokerage on each transaction. 

262. A person invests ^^00 in 4 per cents at 80, and at the end 

of each year invests the dividend which becomes due, in the 
same stock Supposing the stock to remain at 80 for 3 years, 
find his dividend at the end of the third year 

263. A person who has ^10,257, 10^ three per cent stock calculates 

that by seUmg it and mvestmg in 3j per cent stock at OSJ 
he can increase his annual income by £10, 9« , but, before he 
can effect the exchange, each stock rises J per cent , by how 
much is his income really mcreasedl 

264. A man invests £1404, 16^ in 2| per cents at 99 , how much 

must he also invest m 3^ per cents at 106, so that the rate 
of interest on the whole may he 3 per centl 

266. A person invests £7000 in the 3 per cents at 99, and pays 
income-tax at 8d in the pound. On the stock rising to 102 
he sells out and invests the proceeds in railway stock at 163, 
paying 5 per cent fiee of income-tax. Calculate to the nearest 
penny the change in his net income 

266. A man purchases £1400 stock in three per cent consols at 

94^, and also invests £3160 in the purchase of Busa i an in- 
scribed five per cent loan at 94^- How much stock has he 
standing in his namel If he sells the consols at 95^ and the 
Bussians at 96j, what does he gain or lose by the transaction? 
(Brokerage on consols on Eussians J.) 

267. Find, neglectmg fractions of a penny, the change of income in 

transferring £2800 from Goschens (2f per cents) to India 
3| per cents, the former being quoted at 96§, the 

latter at 106, (Brokerage J ) 

268. Show that -0067 of the amount of 2| per cent consols will 

give the quarterly dividend, with sixpence in the pound income- 
tax deducted, with an error not greater than one penny for 
every £1000 stock. 

^69. Find, neglecting fractions of a penny, the net half-yearly divi- 
dend, after deducting income-tax at 8d in the pound, resultmg 
from the investment of £16,000 in railway stock at 179^, 
paying a dividend at the rate of pei cent, the charge for 
brokerage bemg J per cent 

270. A bill for £16,000 at 3 months was discounted at 4j per cent 
and the proceeds invested in 2f per cent consols at 96, 
brokerage being ^ per cent, and income-tax 6d in the pound. 
Fmd, to the nearest penny, the net quarterly income. 
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FOKEIGN BECIMAli COINAGES. 


LVin. FOREIGN MONEY, 

Deoiiial Coinages 

Szpress at sight — 

1. 103 05 yi in francs and cents 


2. 1687 6 fr 

3. 236*7 M in marks and pf 

4. 76*056 if 

6. 846*75 I in lire and cent 
Express at sight — 

11. I^fr 25 o in francs 

12. BJr Sra 

13. 105 M 50 pf in marks 

14. 16 if 6J pf 

15. 24 2 6 c in hre 


6. 48*26^ inflormsandkrenzer 

7. 93*46.S m roubles and kopeits 

8. $ 7*46 in dollars and cents 
8 $154*7 

10. $6*0675 

16. 6^ 26 ^ m florms 

17. 62^ 6 h 

18. 150 It 19 ho in loubles 

19. $17, 35 0 in dollars 
20 $ 175, 5 o 


21. Add 96 /r 78 c, 108^ 5 c, 2086 /r 25 c, and e_/j*. 80 c 
22 Add 910 M 5 pf, 17 M. 60 pf, 4 if 20 pf, and 1060 if 86 pf 
23. Subtract $ 48, 5 c. from $ 203, 70 c 


Multiply — 

24 7fr 36 o by 29 
26. 4*60^ by 234 


Multiply — 

26 6if60y>/by63 

27 $4*75 by 147 


Divide — 

28 162^ 61c by 23 
29. $747*90 by 64 


30. How many times is 23 if 60 pf contamed m 1674 if bOpft 


If a &anc=9^(f, a maik=llf<f, a lira = 94<f, 
a rouble = 37-1(2., and a dollar = 50a , express m s 
penny — 


31. $81, 17 c 

32. $473*56 

33. 78 jr 60 c 

34. 466*76 _/}* 


35. 4: M 86 pf 
36 63*50 if 
37. 27/ 16ir 
38 104/ 25 c 


39. 18 ; 50 c 
40 360 22 
41. 47 R 80 ho. 
42 17*25 .B 


a florin = 20(2, 
d to the nearest 

43. 18660 if 
44 22560/* 
46. 225*50/ 
46. 186 60 M 


Express approximately — 


47. £7, 12( 6(2 m francs and cts 

48 ;£37,14« 8(2 

49 A21,3« 5(2 
60. (£405, 12s 

61 £15, 4s 9(2 m marks and pf 

62 £2, 5s 2d 
63. £93, 15c. 6<2. 


64 £3, 13s 4<2 in dollars and centa 
66 £216, 10s 

66 £107, 12s 9(2 m florins and kr 

67 £31, 13s 7d 

58. £2, 11s 10(2 in lire and cent 

59 £53, 4s m roubles and kopeks 

60 £106, 14s. 9(2 
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LIX. THE METRIC SYSTEM 

Length 

Bead^ mentioning the special denomination of each, separate figure — - 
TTm Ktn m m cm 

I, 4-673 2. 45-73 3. 4-673. 4. 457-3. 6. 457-3. 

Bead as a length expressed in hlometret and metres — 

Km gm . gm gm gm 

e. 4-673. 7. 46-73 8. 467-3. 9. 20-534. 10. 2-0634. 

Bead as a length expressed in metres and centvmetres — 

m no m. cm ttotti . 

II. 3-66. 12. 36-5 13. 1-375 14 846 15. 7305. 

Express m hlomet'tes and decimals of a kilometre — 

16. 2 Km 3 Hm 4 Dm 7 m 18. 90 Km 126 m 1 20. 7 Km, 500 m 

17. 6 Mm \Km ^ Dm ^dm 19. IZKm, 25 m. 1 21. ^Km, 5 m, 

Express m the denomination kilometres — 

22. 8750 m 23. 43-7 m 24. 4 Dm, 26. 4c?m. 26. 20cm, 

Express in the denomination Tnetres — 

27. 6 Km, 28. 13-5 Zm. 29. 7 Dm, 30. 7 dm 31. 45m«i. 

Express in the denomination cmtvnxetres — 

32. 3 m 33. 7-5 m 34 3 dm, 35. 3 mm. 36. 3 Km 

37. Eind (m kilometres) the sum of 47 Km , 58 Dm., 85 m , 2-45 Km , 

1376 m and 9 Km 80 m 

38. Eind (in metres) the sum of 3 Dm y 17-5 Dm., 6 c?m., 48 cm,y 

162 cm, 10* 6 m. and 5 Hm, 

39. Eind (in centimetres) the sum of 1 m 25 cm , 10 cm. 5 mm., 

3 dm 3-5 mm., 2 m. 5 cm and 7 m 50 cm, 

40. Find (in Km ) the difference between 8 Km 260m and 18 Km 25m, 

41. Emd (in metres) the difference between 9 Dm. 7 m. and 

9 m 7 dm, 

42. Emd (m cm ) the difference between 1 m 5 cm, and 86 cm, 6 mm. 
Multiply* — 

43. 6 m 25 cm by 8 45. 1 Km, 725 m by 34 47. 3 m, 5 cm, by 308 

44. 2Zm 45 m by 12 46. 13 m 50 cm by 600. 48. IZm. 5 m by 760. 

Divide, giving the remainder (if any) in centimetres — 

49 18 Zm 140 m by 4 1 61 43 m. 20cm. by 73 [63 2Zm 860m,by57L 
60. 369 Zm by 180 152. 7 m 5 cm by 11 64. 128 m by 42. 


* These products should be ^veu m the highest denomination mentioned in the question. 
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EXERCISES LIX. 


f 


How many times is — 

65 3 Km 50 m contained m 143 Em 350 m 

66 17 m 50 cm 316 m ^ 

67. 13 Km 5 m 9129 Km 510 m ^ 

58. 1 cm ^ mm. 22 m hi cm 

69 How many times can 12 m 35 cm be taken from 3 kilometres 

and what remains^ 

60. How many times can 7-5 millimetres be subtracted fiom 3*25 
decimetres, and what is left over^ 

Find the cost of — 

61. 24 metres 8 centimetres of silk at 4 francs 25 cents per metre, 

62 18 metres 6 centimetres of cloth at 3 francs 80 cents per metre 

63. 8 kilometres 25 metres of fencmg at 6 francs 75 cents per metre 

64. 6 kilometres 850 metres, at 28 60 francs per kilometre 

66. 43 metres 25 centimetres, at 3 marks 8 pfennigs per metre 

66 3 kilometres 640 meties, at 4 marks 50 pfennigs per metre 

67 6 centimetres 6 millimetres, at 7 75 francs per centimetre 

68. 14 metres 5 decimetres, at 2 florins 25 cents per metre 

69. How many revolutions will a wheel, whose circumference is 2 

metres 15 centimeties, make in travelhng a distance of 4 
kilometres meties^ 

70 How many metres of cahco, at 1 franc 5 centimes per mefte, 

can be bought for 175 francs 36 centimes ^ 

71. If 7 metres 5 centimeties of cloth cost 22 francs 56 centimes, 

what will 5 metres 70 centimetres of the same cloth cost** 

72. If 24 metres 60 centimetres of Imen cost 19 florins 60 cents., 

how much can be bought for 49 florins 20 cents 

73. If a bicyclist trawel at the average rate of 13 Km 760 m. per 

hour, how far will hego m 3 hours 45 minutes? 

74 How many times can a piece Zcm 4 mm long be cut from ap 
rod 9 dm long, and what is the length in millimetres of (he 
remnant^ 

Find to the nearest five cents (or five pf ) the value of — 

76. 13 wi 45 om at 74/7* 86 c per metre 

76 7 m 4*25 cm at ^fr 36 c per centimetre 

77. 8 JEm, 17 m at %fr 86 c per kilometre 

78 2 Km 326 m dX 1 M per kilometre. 

79. 16 m. 32*5 cm at 45 ji?/* per metre 
•80. 23 m. 88 cm. at 9^ 95 c. per metre. 
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Weight.'^ 

Find the cost of — 

81. 13*5 kilogrammes of sugar at 60 centimes per kilogramme 

82. 28j kilogiammes of butter at 1 franc 20 cents per kilogramme 
83 23*8 kilogrammes of copper at 2 francs 5 cents per kilogramme 

84. 14 kilogrammes 750 grammes of coffee at 3 francs 80 centimes 

per kilogramme 

85. 82 kilogrammes 125 grammes, at 3 marks 44 pfennigs ner 

kilogramme. 

86. 17 kilogrammes 250 grammes, at 1 mark 24 pfennigs per 

kilogramme 

87. If a kilogramme of copper is 'worth 1 franc 29 “centimes, of 

what weight is 723 nancs 69 centimes the valued 

88. Find to the nearest centigramme the quotient of 8*4^ -=-63. 

89. How many times is 3 Kg 500 g contained m 845 Kg. 25 g.^ 

and how many grammes are left over^ 

90 If 74-5 Kg of sugar cost 66-2 francs, what is the cost of 

96*85%.? 

91 If 56%. ^^g of lead are worth 64 marks 41 pfennigs, fnd 

the vsdue of 18 % 

Find, to the nearest five cents, (or five pf.), the value of — 

92. 7 %. 385 g at 1/r 30 c. per Kg. 

93 3 %. 465 g at IM. ^6p/ per Kg. 

94 7-26 quintal at 25^ 60 c per tonneau. 

96. 4*75 tonneauxat 3 Jr. 75 c. per quintal 


Capacity.* 

Find the cost of — 

96. 3-25 litres of milk at 20 centimes per litre 

97 7 litres 6 decilitres of vin ordinaire at 70 c per litre. 

98 3-26 hectohtres of wme at 64 francs per hectolitre 

99 If 12 hectohtres of wine cort 576 francs, what is the cost per 

litre 

100. Find the cost of 85-25 hectolitres at 24 francs 50 centimes 
per decalitre 


♦ Bxs 1-60 may lie made to apply to Weiglit or Capacity, Tiy merely subetitatliig the 
word “gramme**, or “litre*'. for “metre”. 
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EXERCISES LIX. 


Area. 

Express in square metres — 

101. Zsq.Dm* | 103. 3sq Em 106. 23 hectares. 

102 Ssq dm I 104 23 ares 106 23 centiares 

Express m square centimetres — 

107 ^ sq dm 108 7 sq m 109. 486^2' mm 110. 3*4 aies. 

Express m ares — 

III. 530sqm 112 4Z sq Dm. 113. 198 ca 114 B-S-ETa 

1 15 Express m square centimetres the sum of 53 sq dm , 63 6 eq dm, 
8sq m, 7 4 sq m and 664 sq cm * 

116. Express in hectares the sum of 6 Da 3 a, 6 Ea 17 a 

13 • 25 Ha , 157 a., 80 • 6 a and 246 ca 

117. A field IS divided into 17 allotments, each containing 3.75 

ares, find the size of the field in decares 

118. How many times is ISsq cm 50 sq mm contamed m Zsq dm 

10-5 sq (mA 

119. Find the rent of a farm of 89 Ha 25 a at 57/r. 50 c pei hectare 

120. Find the cost of %Ha 72 a of land at ^fr 26 c per sq metre 

121. Fmd the area of a floor 5 m 75 cm long and 4 m 20 c»?^ wide. 

122. Find the area of a rectangular field 126 m long and 43 m 50 cm. 

wide 

123. Fmd the cost of paving a floor 7 m 5 dm long and 4m 8 dm 

wide, at 3 80 y?/. per square metre 

124. Find the cost of matting, 76 cm wude, to cover a floor 6 m 6 dm 

long and 4 m 4 c^m wide at 4 ^ 50 c per metre 

Find, to the nearest five cents (or five pf ), the cost of — 

126 Pavmg a passage 25 m long and 2 m 40 cm. wide, with tiles 
15 cm square, at 1/r. 60 c per dozen 

126 Electroplating a metal box 21 cm long, 12 cm wide, and 8 cw* 

high, all over outside, at 2 /r 75 c per square decimetie 

127 Linmg an open tank 4 m 60 cm long, 2 m 25 cm wide, andf 

1 m 50 cm. deep, at 4 75 •pf per square metre. 

Volume 

128. Express 3 cub m in cubic centimetres 

129. Express 4860 cub dm in cubic metres 

130. Express 16 decasteres m cubic metres. 

131. Express 15 cub dm in steres. 
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"Yoluke {continued), 

132, Find, m cubic metres, tbe volume of a rectangular block 3 Dm, 
long, 8 m, wide, and 7 dm thick 

\33. How many cubic decimetres of air are there in a room 4 m, 20 cm, 
long, 3 m, 75 cm wide, and Zm t cm, highl 

134 Fmd the cost of gravel *75 of a decimetre thick for a path 
86*5 metres long and 2*2 metres wide, at 4 francs per cubic 
metre. 

136 . Given that a cubic centimetie of water weighs a gramme, bow 

many kilogrammes of water would cover the floor of a skating 
rmk, 20 metres long and 15 metres wide, to a depth of one 
decimetre ^ 

136 A cask contammg a hectohtre of wme bursts in a cellar 4 metres 
square to what depth is the floor flooded ? 

137. How many hectohtres of water will a tank, 3 metres long, 2*8 

metres wide, and 1*25 metres deep, hold^ 

Fmd also, m kilogrammes, the weight of the water 

138. Fmd, m tonneaux, the weight of water m a reservoir havmg an 

area of 2 35 hectares, the average depth of the water being 
2 metres 35 centimetres 


Conversion of Metric to English Measures, 

AND Vice Yersa* 

Given that 1 metre = 39*37079 inches, and 1 gallon = 277*274 
cubic inches, convert, correct to five significant figures — 


139 . 

3 cm, into %nohes 

140 . 

1 Km 

, gaids 

141 . 

8 Km, 

miles 

142 

41 m. 

feet 

143 . 

\ m 

sq %n. 

144 . 

36 sg' cm , . 

, eq %n 

145 . 

1 Ka 

acres 

146 . 

1 cvh, m ... 

cub in 

147 . 

1 cuh m . . 

cub yds. 

148 . 

1 lUie .. . 

pints 

149 . 

1 gramme .. 

. grains 

150 . 

1 Kg, 

, lbs Av 


151 . 

1 inch into 

cm 

152 . 

6 feet 

dm 

153 . 

1 yard .... 

m 

164 . 

3 miles 

Km, 

155 

1 sq.m . . 

Sq.CTKL, 

156 . 

5 acres 

Ha, 

167 . 

3iL 24P. . ... 

cares 

158 . 

1 ouh in, . . 

cub cm 

159 . 

7 eub yds . .. , 

cvh m. 

60 . 

1 gallon . .. . 

litres. 

161 . 

\ oz Tioy , 

grammes. 

162 

25 ll)s A V , ... 

Eg. 


* Tbe^ Exercises slioxild be worlsed by tbe contracted metboda of Chap L, 




206 EXERCISES LIX 

163. Taking 8000 meties to be equal to 6 miles, how many square 
meties are there in an acie? 

C64. Find the difference m yaids between 5 miles and 8 kilometies 
(A kilometre = 39370 8 inches ) 

165. A cubic centimetre of watei weighs one gramme Find the 
volume of 350 kilogiammes of a liquid which is twice as 
heavy as watei 

166 A metre contams 39 •3708 mches Find, to the nearest integer, 
the number of metres in a mile 

167. A kilometre being 1093 638 yards, find to four places of deci- 

mals how many kilometies there are in 100 English miles 

168. Given that a metre is 3 3708 mches longer than a yaid, find 

which IS greater 10 square metres, oi 12 square yaids 

I6Q Expre*^ 39 chains m metres, correct to the nearest centimetre. 

170 Calculate whether posting at a shilhng per mile is leas or more 
expensive than posting at 66 centimes per kilometre, having 
given that 1 metie = 39*37 inches, and 25 francs = :fil 

171. Find the number of square centimetres in the area of a rectangle 

5 ft 3 in long by 2 ft 6 in wide 

172. If £1 = 25 2 francs and 1 acre = 40467 hectare, find to the 

nearest franc the lent pei hectaie equivalent to 25^ per acre 

173. A metre being equal to 39*371 inches, and a franc bemg equal 

to 9-38 penqe, what is the value m English money of a yard 
of silk worth 7J francs a metre ^ 

174. If the railway fare in France for a distance of 384 Km be 

26*28 francs, find, to the nearest farthing, the rate per mile 
(1 metre = 39 3708 mches, £1 = 26 2 franca ) 

175. Given that 1 oz Troy = 31 1035 giammes, express 25 tons 

2 cwt 27 lbs m the metiic system 

176. Given that 1 gramme = 16*4323 grams, expiess 2 cwt 3 qrs. 

11 lbs m the metric system 

177. Determine the value of 2J cwt m marks, if a ton be equivalent 

to 1016 kilos, and 60 76 kilos cost 95*8 marks 

178. I bought 40 metres of velvet at 12 francs 60 centimes a metre. 

I sold 25 yards of it at 95 ll-^d a yard, and the rest at 125 . 
a yard What was my gain per cent** (1 metre = 39*37 mches, 
^1 = 25*22 francs ) 

179. If tlie cost of the carriage of goods in England be Id per ton 

per mile, find the equivalent cost of carriage in France m cen- 
times per 1000 kilogrammes per kilometre, assuming that a 
kilometre is equal to 5 furlongs, a kilogramme to 2*2 lbs, 
and 100 centimes to one-twenty -fifth of a pound steilmg 

ISO. A metre being equal to 39 37 inches, and a gramme being equal 
to 15*43 grams, find the weight m giammes of a culnc metre 
of air, when XOO cubic mches of the air weigh 31 grains. 
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LX. FOREIGN EXCHANGES.* 


Excliange — 


1. ^530 into francs, 

at 25.20>. 

for 

£1 

2. £285 

marks. 

20.35 Jf 


£1. 

3 £384. 

lire, 

27-15 1 


£l. 

4. J1080.... 

kroner, 

18*31 lion. 

£1. 

6. £635 ... 

gulden. 

12-12 gul 


£1. 

8 £186 .. .. 

Dutch florins, 

12^ 2 

£1. 

7. £242 . .. 

American dollars, 

49d 


$1. 

8 £1230 

roubles, 

26id 

. 

IR. 

9. £470 

Spanish doUais, 



1 doL 

10 £345 

milreis, 

39P 

... 

1 Tnlr. 

Exchange — 





n. 8570 francs into sterling, 

at 25-16 fr 

for 

£1. 

12. 3250 marks 

20-38 M 


£l. 

13. 1875 pesetas 

. 30-50 pet 


£1. 

14. 656 Jlcrim 

12-09/ 

. . 

£1, 

16. 4870 lire 

. 

26-84 1. 

. 

£1. 

16. 2896 roubles 

93-70 R 


£10 

17. 1680 dollars 

$4-86 

, 

£1. 

18 64850 rupees 

Is 2^d 


1 rupee. 

19 498 tael 


2s. llrf 

. 

1 tael 

20. 564 yen 

• 

2s lid. 

- 

I yen 

21, Exchange 

^483, 16^ Qd into francs 

at 

26* 2k 

22 

£176, 12s 8d. 

. marks 

. . 

20*64 

23. 

£1063, 10s 

kroner 

, 

18*32 

24 

£251, 7s 9cl 

Dutch florins . 

12 2i. 

26 . . 

£873, 16s 

. rupees 

. 

Is. 2|d!^ 

26 

£531, 6s. 

.. milreis 


2Q%d 

27. Exchange 

16000 kroner into sterling at 

18*19. 

28 

3875 marks 


20*38. 

29. 

14850 francs 


25-16J. 

30. . 

973 florins 


12*09. 

31. .. 

1584 roubles 


93*72. 

32 

10860 rupees 

- 

Is 


* Approximate results required 1 20 stirers (sf )=1JJ 
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EXERCISES LX 


33 Find the cost in London of a bill on Pans for 6000 francs, when 
the short exchange, London on Pans, is 25 *54 

34. A merchant in London purchases goods in New York, the price 
of which IS 3475 dollars, and remits bills in payment Find 
the cost , exchange in London on New York being 4 83 

Find the sight” quotations corresponding to the following ‘Uong” 
rates, supposing that the rate of discount is 4 p c — 

35 London on Pans, 3 mo , 25 32 
36. London on Brussels, 3 mo , 26 37 J 
37 London on New York, 60 days, 48f. 

38 . Berlin on London, 3 mo , 20 26 

30 St Petersburg on London, 3 mo , 93 70 

40. Calcutta on London, 4 mo , Is 2^^ 

Fmd, when the rate of discount is 3 p c, the quotation for 3 
months’ bills corresponding to the following '‘shoit” rates — 

41 London on Pans, cheques, 25*21^ 

42 London on Amsterdam, sight, 12 1|- 
43 . Amsterdam on London, sight, 12*09J 

44 Lisbon on London, sight, 

Fmd the rate of discoimt when the quotations are — 

45 London on Pai^, cheques, 25-15J, 3 mo, 26 31|- 

46 Berlin on London, 8 days, 20 35^ , sight, 20 37 

Find the cost in London of the bills descnbed below, the rate of dis- 
count being 4 p c , allowing for brokerage P stamp Is p c — 

BiU Course of Exchange 

47 1890 florins, sight London on Vienna, 3 mo, 12*13. 

48 4896 marks, sight . London on Hamburg, 3 mo, 20*36 

49 1693 florins, sight London on Rotterdam, 3 mo , 12 3J 

60. ^650, sight London on New York, sight, 48J 

Find the cost of the followmg bills on London, payable at sight, 
supposing the rate of discount to be 3 pc — 

61. .£423, 12« Sd Pans on London, 25*18, cheques 

62 £857, lOff St Petersburg on London, 93 • 72, 3 mo 

63 £238, 15« 6d Rome on London, 26*84, 3 mo 

64 £192, 135 9c? Calcutta on London, Is, 2|£? TT 

65. If the cheque exchange in London on Pans is 25 • 30, and the 
rate of discount for 3 months’ bills m London is at 5 per cent 
per annum, what debt in Pans can be discharged by a person 
in lx>ndon who holds a 3 months’ bill on London for £1000? 
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50. A merchant wishes to pay a debt of 5000 roubles in St. Peters- 
burg, when the course of exchange is — London on St Petersburg, 
3 mo , 25j , St Petersburg on London, 3 mo , 93- 70. Wdl 
it be better for him to remit bills to St Petersburg, or for his 
agent there to draw upon him, supposing the rates of discount 
to be 3 p c. in London and 4 p c m St Petersburg^ 

67- A London merchant having to pay a Berlm merchant for goods 
received, finds the rates of exchange as follows — London on 
Berlm, at 3 months, 20-53 marks for £1, Berlm on London, 
at 3 months, 20-27 marks for £1, Will it be better for him 
to remit direct to Berhn, or for his correspondent m Berlin to 
draw upon him m London^ (Disc. 4 p c. m either case.) 

Fmd the arbitrated rate of exchange at — 

68. London on Vienna, through Berlin, when the direct rates are — 

London on Berlin, £l = 20-54 marks; Berhn on Vienna, 
170-30 marks = 100 fionns 

69. Pans on Berlm, through London, when the direct rates are — Pans 

on London, ^1=25 • 18 fr., London on Berlin, ^1=20-58 marks 

60. New Vork on London, through Hauihurg and Paris, when the 

direct rates are — ^New Vork on Hamburg, f 95 = 400 marks; 
BEamburg on Paris, 80-50 marks = 100 francs; Paris on 
London, .£1 = 25-18 francs 

61 . A New York merchant owes 20,000 maarks in Berlin, the 

exchange at New York on Berhn bemg 4-85 dollars p>er 20 
marks, and on Loudon 4-875 dollars per pound sterling. If 
the exchange at London on Berlm is 20-76 marks per jfil, 
wiH the merchant find it better to remit direct from New 
York, or through London, and what difference will it make^ 

62 . A merchant in America wishes to send to London £7000, when 

exchange on London is at a premium of 5 per cent. He may 
send it through France or through Hamburg. (1 doUar = 
6-20 francs = 2-85 marks, £1 = 25-60 francs = 13-6 marks) 
Which course will be most to his advantage? 

* 63 . How much English money will it cost a London merchant to 
remit $2545-20 to the United States by way of Pans and 
Madrid, when the course of exchange between London and 
Paris is 26 fr 60 c for £1 , Paris and Madrid, 1 fr. for 1 
peseta, Madrid and New York, 6 pes 60 c. for $1? 

64 . If £1 contains 113 grains pure gold, 15-432 grains = 1 gramme, 

and 20 francs contains 5-8 grammes pure gold; calculate the 
par of exchange between Enghsh and l^nch currency. 

65 . Find the par of exchange between the pound sterling and the 

rupee, having given that the price of silver is 406? the ounce of 
standard fineness (37 parts pure m 40 standard), and that a 
rupee contains f oz. of standard silver (11 parts pure in 12). 
CMl27> O 
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EXEBOISES LXL 


LXI. THE METHOD OF NINE MULTIPLES. 

Form a table of the products of 32*185 hj each of the uumhera 
from 1 to 9, and use it m obtammg the product of 32-185 and— 

I. 34 2. 92 3. 187. 4 556 5. 7 2 6 46 35 

Make a similar table of the products of *38265, and use it m 
obtaining, correct to four places of decimals, the product of 38265 and— 

7. 48*25 8. 2*065, 9. -3975 10 38265 

Given that the price of one article is £ 1375, construct a table 
from which the price of any number of these articles may be found by 
addition, and use it m obtammg, ux £ s d., the price of — 

II 47 12 183 13 258 14 462 15 2967. 

Given that the price of 1 ton is I3s 8d , make a table of the 
d^'cimalized prices of 1 to 9 cwts, and use it in finding, correct to 
the nearest penny, the price of — 

16. 14 cwts 19. 36 cwts 22. 2 tons 14 cwts 2 qrs. 

17. 17 cwts 20. 2 tons 13 cwts 23 7 tons 9 cwts 3 qrs 

18. 12 cwts 2 qrs 21. 6 tons 8 cwts 24. 28 tons 12 cwts 1 qr 


Given that 1 ipetre = 1*093633 yards, continue the table up to 
9 metres, and use it m convertmg into yards, correct to the nearest 
tenth — 


26. 

85 m 

27. 672 m 

29 

94*8 m 

31 

87 5 m 

26. 

246 m. 

28. 1703 OT. 

30. 

306 5 m 

32 

593 * 64 m 


Make, also, a similar table for converting yards mto metres, and 
then express in metres, correct to the nearest centimetre — 

33 208 ycfo 34 497 yds 36 75j yds 36. 1643i yds 

Given that 1 Kg = 2 204621 lbs Av , continue the table up to 
9 Kg ^ and use it in convertmg mto English weight, correct to the 
nearest ounce — 

37. 174 Kg 38 3468 Kg, 39. 392*8 Kg, 40. 16*075 Kg 

o 

Make a table of nme multiples for use m changing English mto 
French money when the exchange is 20 17^ francs for £l, and use it 
ni findmg the value m French money of — 

41 £228, 43. ;^2095, 10s 46. £38, 8s 9d 

42. ;fil376 44 £436, 155 46 £653, II 5 4d. 

Mak e, also, a similar table for use m changing francs mto £ s, cL 
at the same rate, and use it m the case of — 

47 8079 fr, 48. 42650 fr, 49. 354*6 Jr. 


60. 1583 
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IiXII. SQUARE ROOT. 

hy inspection — 

t. Vgoo 4. VlOOOO I 7. V25 X 9. 10 . Vl44 X 36. 

2. V2600 6. V360000 8. V49 X 16. It. V4X8X8. 

3. V6400.' 6. V1210000. 9. V81 X 121 12. V7X9X9X7. 

13. 17. V3« X 2‘ X 11® 21 V6 X 29 X 4 X 29X5. 

14. 18. V23* X 6» X 2* 22 V3X4XllX6xllX2. 

15. V6*x7®. 19. Vl3 X 49 X 13. 23. VSX 16X6X3 

16. V2« X 12** 20 V4X17 X 25X17 24. V67 X 5 X 19 X 2 X 30. 

rind, by factors, the square root of — 


26. 676. 

29. 4356 

33. 16384 

3Tt 540226. 

26. 1024. 

30. 6561. 

34. 59049 

38. 40960000. 

27. 1296. 

31. 9216. 

35. 105625. 

30. 1234321. 

28. 3969. 

32. 108900. 

36. 390626. 

40. 81162081. 


Extract the square root of — 

41. 1849 61 167281. 61 10976969. 71. 404130609 

42. 3364 52 173889. 62. 12432676. 72 846366626. 

43. 7396 63. 277729. 63. 19175641. 73. 1095874816. 

44. 11449 64. 552049 64 22297284. ,74 1156136004. 

46 43681 66. 603729 65 27489049 76. 1383542416. 

46. 56169 66. 1164241 66 36180226 76 8617223241. 

47. 66049 67 1461681 67. 81144064 77. 8674873321. 

48. 84681 68. 3108169 68. 94264681 78 10856806416. 

49 103041 69. 3462164 69 189476225 79. 9000426006041. 

60. 106929 60. 5322249 70. 231496225 80. 60085018863929. 

Find, as a vulgar fraction, the square root of — 

81- Tuhm 87. 93. 1t^ 99. l^ff. 106. Sfff. 

82. if. 88. Iff. 94. 1^ lOO. 1^. 106. 19740^. 

83. 89. m 96. 1^. lOI. 2i|f. 107. 720O2|. 

84 ^ 90. iff! 96. m- 102 8^. 108. 301676*. 

86. ^ 91. ffff 97. 321. 103. SSff. 109. lifflx. 

86. ifr. 92. .nfn 98. 1^ 104. e6|f no. 134iff. 


Find as a vulgar fraction — 


III. 

V22ii. 

114. fViiT 

117. of ff 

I 120. VS" 

112. 

VSVlfl 

116. 28 V3* 

118. V2i-M*. 

1 121. vHf. 

iia 


116. Vf of i|. 

119. ' 

1 122. V3^. 
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Find, by inspection, the square root of— 

123 1-21 126 -09 123. -0001 182. -000004 

124 1-44 127. 64 ISO -0036 133. -000026 

126 -04 128 81. 131. -0049. 134. -000144 

Extract the squaie root of — 

136. 4-41 148. 2-832489 ] 161 125-686621. 

138. -0289. 149 901 8009 162. 14636-1604 

137. -6329 160 70702 81 163. 1830879 61 

138. -0000000484 161. -01596169 164. -03698609 

139. 213-16 162 - 00819025 166 3 64465929 

140. 9 796^ 163 1227-8016 166 68096 4609 

141. 091809 154. 1280-9241 167. 30-86368026 

142. 1274-49. 166 18-593344 168. 429496-7296. 

143. 20 8849 166 315966 41 169 60691890 25. 

144 25-5025 167 4281-0849 170 63-84169801 

146 1-002001 168. 0-08460649 171 240898 012416 

146 121-2201. 169 6248-9026 172. 4281-36971041 

147 19740-25 160 64-128064 173 3601207301-2036. 

Fmd the first six significant figures of the square root of — 

174. 2 177 70 180 0 61 183 -4 ] 186. -00001 

176 3 178. 2-6 181. -061 184 3-1416 187, 4032-24 

176. 5 179 48 4 1 182. -3 j 186. 00066 188. 66-13631716 


Find, correct to three places of decimals, the square root of — 


189. 1-S. 

1 191 7-085 

193 00423. 

195 

-0i4286f 

190. -3 

1 192. ta 

194 20 416 

196. 

•64 

Tind, as a 

vulgar fract%on^ the square root of — 



197 4 

199. -oaf 

201 3 -361 

203 

8 -02?. 

198. -OOi 

200 134. 

202. 4-98'r 

204 

•0802?. 


Find, correct to three places of decimals — 


206. Vf 

209. Vf 

213 •V^ 

206. 

210 V*. 

214. ^ 



V24 

207. Vi^ 

21 1 

216, 

208. Vi* 

212. Vlf. 

216. Vff 


217 

218 

219. 

220 . 







00126 

•18 
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Having given that V2 = 1*4142X3 . , \/3 = 1*732060..., 

V6 = 2*236067. V6 =ii2*449489 . , V7 = 2*645751 

find, correct to four places of decimals — 


221. 7V2 

222. 40 V3 

223. 13 — 4 Vs 
224.. 4 V 2 — 2 Vs 
226. 4 V 3 X V2 

226 . V 2 X Vio" 
227 V 2 + V3 


228. 3V4- 
5 

V5 

3 

V3 
12 


V7 


229 


230. 


23(. 


V6 


232 

233 
234. 
235 

236. 

237. 

238. 

239. 


2+ V3 
V2 

11 — V5 
V3 

1+ y7 
2V2 
1 

V2+1 

1 


V6. 


V6 — 1 
1 

V7 + l’ 

1 

8-3V7 


240. 


241. 


242. 


243. 


3 

3 Vs — 5 ’ 

V2 

4V3 

10 + 7 Vs 
V3 — 1 


V3M-1 


244. g + 2V2 
' 3 -2V2* 

245 11V3-7V7 
‘ 11V3 + 7V7 


246. 


6 Vs + 5 V6 

fiVS — 5V6 


Calculate to five places of decimals the value of- 


247. 


249. 


V7 + 


V7 + 


// V7 - V3 >| 

\ V7 -j- V3/ 

v'C^) 

260. Find the value of | — ^ - T ^ three places of 

decimals. ® ^ 6+^b 


V7 + 


V7 


261. The area of a square floor is 53 sq yds 7 sq. ft., find the 

length of a side 

262. If the area of a square floor is 30 sq. yds. 5 sq. ft. 1 sq. in. 

what IS the length of a side? 

^63. The length of a rectangular floor is double its breadth, and its 
area is 59 sq yds 8 sq ft 2 sq in ; find its length. 

264. Find the perimeter of a square floor the area of which is 51 sq. 

yds 3 sq ft 36 sq m 

265. A square field contains acres ; find the length of its side. 

266 The area of a square falls short of 10 acres by 439 square 
yards ; find the length of each side 

267, A square lawn contains 1 acre 6 perches 19^ sq, yds,; find 
the length of its side. 
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EXERCISES LXII 


258 Fmd the perimeter of a square field of 10 acres 

269. What is the breadth of a rectangular field three tunes as long as 
it IS broad, if its area is18a0r3p? ® 

260. Find the length of the side of a square equal in area to the sum 

of two squares whose sides are 28 yards, and 11 yds 2 feet 

261. How long will it take a man to walk round a square field, whose 

area is 40 acres, at the rate of 4 miles an hour ? 

262. A square field contains 21 ac 3 ro 1 po how long will it 

take a man to run round it at the rate of miles an hour? 

263- Find the cost of fencing a square field containing 10 acres at 
4^ Gd per yard 

264. How much will it cost to surround a square field, whose area is 

3 9 ,cres 3 roods 619 sq yards, with nettmg at l^d a foot? 

265. If the cost of making a square lawn be £Z6l, 18^ 4^, at the 

rate of 3^ 4^d per square yard, how many feet long is it? 

266. A square field contams 2J acres What is the cost of making 

a path three yards wide inside the field round the boundary at 
1& Gd, per sq yardi 

267. If it cost £643, lOs. 9d to level a square cricket ground at 9d 

per square yaid, what will it cost to enclose it with a fence at 
7s 6d per yard? 

268. A sum of ^252, 1« was divided among a number of persona, 

and each person received as many shillings as there were 
persons How much did each person receive^ 

269. If a piece of silk coats ^15, 16« 2j<f , and the number of yjQrds 

m its length is the same as the number of pence m the cost of 
one yard, what is the length of the silk, and its price per yard? 

270. A tourist found that he had spent on the average da^ half as 

many shillmgs as there were days in his holiday He spent 
altogether ^57, 12« , how many days did his tour last? 

271. When a regiment of 962 men is drawn up m a solid square, 

one man is left out , find the number of men in the front rank. 

272. A company of men can be formed into a hollow square 9 deep, 

having 970 men in the front rank of each side How many 
men would there be in the front rank of each side if the 
company were formed into a solid square? 

273. A beam, the section of which is square, is 24 feet long and its 

volume IS 8J- cubic feet, find its width 

274- A square chess-boaid contains 64 equal squares, and the area of 
each square is 1*3225 sq in The rim lound the board la 
two-fifths of an mch wide I^nd the length of the board 

276. The sum of the areas of three squares is 1 sq yd 6 sq ft 
94 sq m The first is four times as large as the second, and 
the second is nine tunes as large as the third Fmd the 
lengths of the sides of the squares. 
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276. JFind the square root of the sum of the squares of 3*9, 6*2, 

and 15*6 

277. Subtract the number whose square root is *01 from the number 

whose square is *01871424 

278. Find, within one millionth of the complete result, the square 

root of 37*7 

279 Find the first six significant figures m the square root of *005. 

280 Show that V7 is intermediate in value between and jg 

281. Find, within an mch, the length of the side of a square floor the 

area of which is 196 square feet 

282. Fmd, within an inch, the length of one of the sides of a square 

field whose area is 3 acres 

283. Find, approximately, the length of the side of a square which is 

equal in area to a lectangle 660 yds long and 376 yds. broad. 

284. Find the least integer by which 290304 must be either multi- 

plied or divided, so that the result may be a perfect square. 

285. Fmd the least mteger which (i) added to, (ii) subtracted from, 

47962 makes the resulting number a perfect square. 

286. Fmd tbe least mteger by which 2008008 must be multiphed so 

as to make the product a perfect square. 

287. Evaluate -^Sl X 266 and '^23f|g 

288 Fmd the fourth root of 112560881. 

289 Fmd the fourth root of 53 1441. 

290. Fmd the fourth root of 17 to four places of decimals. 

291. Fmd a mean proportional between 651 and 2604 

292. Fmd correct to four places of decimals a mean proportional 

between 21 437 and 437*21. 

293. A rectangular schoolroom is 21 yds 1 ft long and 16 yds. 

wide, find the distance between opposite corners. 

294. The side of a square is 17 feet, find, to the neared inch, the 

distance between opposite comers. 

295 A rectangular field is 6 chains 80 hnks in length and 5 chama 

10 Imks in breadth; find the distance between two opposite 
comers of the field. 

296 The diagonal of a square is 7 inches long; find, within a 

thousandth of an mch, the length of a side of the square 

297. A ladder 41 feet long, placed with its foot 9 feet from a wall, 

just reaches to the top of the wall How high is the wall '2 

At what rate per cent compound interest will — 

298. ^625 amount to £676 in 2 years? 

299. ^1500 gain £101, Ids 4d in 2 years? 

800, ^1024 amount to ^£1306, Os. 3|dL in 4 years? 
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LXIII. CUBE ROOT. 

Finda by %7i8pectton, the cube root of — 


t. 8000 

3 

64000 

6 . 

8 X 27 

7. 

4^ X e» 

2. 27000 

4 

125000 

6 

1728 

8 

7’ X 3*. 


Find, by jnspection — 

0 •^11 X11X11X7X7X7 II v'700 X 2 X 49 x 6 

10. ^13 X 13 X 13 X 8 12 X 64 X 2 X 44 

Find, by factors, the cube root of — 


^3 729 

15. 

13824. 

17. 

35937 

19. 

1963126 

I4 3376 

16 

21952 

18 

884736 

20. 

182284263 


Esiract the cube root of — 

21. 4913. 28. 671787 36. 284890312 

22. 12167 29 2248091 36. 397066376 

23. 39304 3 0 8366427 37 1334633301 

24. 60663 31 867376000 38. 24414238701 

26 110692 32 1191016000 39. 83668086848 

26 274625 33 12812904 4 0 411166897866 

27. 493039 34 26463592 41 1027243729000 

Find, as a vulgar fraction, the cube root of — 

42 bHt 46 1^ 48 41.^ I 61 2 370 

43. 46 1|^. 49 2346^ 62. -000296 

44 47 20|i 60. 423987fff 63. -004^29 

Find, by inspection — 

64. •v'-008. I 66. ^-027. I 66. ^1-728 I 67. ■v'-OOOOOl. 
Extract the cube root of — 

68. 61. 6434 856 64. 29993-266043 

69. 29-791, 62. 34-966783 65 135400836-375. 

60. -438976. 63. 768675-296 66. 2079996-797125 


Find, correct to two places of decimals, the cube root of — 


67 2 

70. 1 

73. 3-5 

76 *16 

79. 3| 

68, 3, 

71. 

74 -6316 

77. i 

80 H 

69. 7. 

72 1*. 

76. -08 

78. A 

81 


82 Find the integral part of the cube root of 7777777 

83. The volume of a cubical block is 2248091 cubic inches j find the 
length of its edge 
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84 The volume of a cubical block is 2248*091 cubic feet, find the 
area of one of its faces 

86- Find the area of the total surface of a cube whose volume is 
91 cub ft 216 cub m 

86. Prove that the length of a side of a square, the area of which is 

15876 square yards, is to that of an edge of a cube the con- 
tents of which are 94818816000 cubic inches as 189 190. 

87. The sides of a rectangular vessel are 10 ft 1 m , 11 ft 11 in., 

and 14 ft 1 in long respectively Find the length of a 
side of a cubical vessel of equal volume. 

88. Given that a cubic metre is equal to 35 • 316681 cubic feet, find 

the length in feet of a Imear metre, correct to four places of 
decimal a 

89. The volume of wood m a cubical box of uniform thickness is 

732f cubic inches If the capacity of the box is a cubic foot, 
what IS the thickness of the wood? 


90. Two cubical tanks contain together 6,133,248 cubic feet, and 

the edge of one is twice as long as the edge of the other; find 
the edge of each. 

91. A beam, the section of which is square, is 27 times as long as it 

is wide and its volume is 8 cubic feet, find its length. 

92. Three numbers are to one another as 2 3*4 The sum of their 

cubes IS 33957 Find the nnmbers. 


93. A room contains 4394 cubic feet of air; its iength is double its 

width and its width is equal to its height f md the cost of 
carpetmg it at 4s 6c? per square yard 

94. Fmd the smallest integral multiplier of 16436188 which will 

convert it mto a perfect cube 

95. Fmd the least mteger which added to 33333 makes the result 

a perfect cube 

Fmd, hy %mpect%ony the cube root of each of the followmg ^perfect 
ai^es — 


96. 1331. 

98. 6832. 

100 85184. 

\n. 4096 

99. 15625. 

101. 205379 


102. 671787. 

103. 912673. 


104. Fmd, by factors, Vl649 16224 
iftd. Fmd the sixth root of 1838^ 

106. Find the sixth root of 2 to three places of decimals. 


107. Find the ninth root of 2367947691- 


108. Fmd, approximately, the length of the side of a cubical cistern 
which holds 1000 gallons. 


At what rate per cent, compound interest, will — 

109. £3125 amount to £3616,45. in 3 years? 
no. £1662, 105. gain £96, 125. 9c?, in 3 years'i 
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EXERCISES LXIV 


LXIV. SCALES OF NOTATION- 

Add together, in 

I Scale Five, 4321, 203, 1304 and 32 
2. Scale Bight, 14735; 20664, 176 and 5640 
3 Scale Seven, 6354, 142603, 6664, 263 and 466 

4. Scale Four, 3120, 223, 1032, 2303 and 321 

5. Scale Eleven, 12879, 46t3, t62, 48 1 and It 369 

6. Scale TweUe, 4578; 3607 1; 14e76, te7 and 864 
Subtract, in 

7 Scale 6, 35042 from 61200 10 . Scale 9, 786614 from 1230203. 

8 Seeded, 10212 from 11020 II. Scale 11, 5t34t2 from 942t30 

9. Scale 7, 40646 from 162364 12 . Scale 12, t98te from 17e0t2 

Multiply, m 

13. Scale 6, 20431 by 34 | 16. Scale 7, 16054 by 1066 

14 Scale 8, 6746 by 75 17 Scale 11, 2t385 by 72t 

15, Scale 6, 3462 by 243 18 Scale 12, 64et9e by t8e 

Divide, in 

19 Scale 9, 7134504 by 8. 22 Scale 6, 4203312 by 34 

20. Scale 11, 362^076 by 11 23 Scale 8, 7642435 by 507. 

21. Scale 4, 30321 by 23 24 Scale 12, 6 e 78783 by %t7 

26 Change 6784 from the common scale to scale 7. 


26 

12967 . 

. 


3 

27. 

64021 from scale 

10 to scale 

11 


28 

79463 . . . 

, . 

12 


29 

3441 from scale 

6 to the common scale 

30 

, 2463 

8 


. 

31. 

6342 . . 

6 to scale 

4 


32 

. 25361 . 

7 

9 


33. 

30t6e 

12 

3 


34. 

32103 

4 

11 



36 Express 142867 in the Octenary scale 

36. Transform 31415 from the Senary to the Nonary scale. 

37- Transfoim 687 from the Denary to the Binary scale 
38 Change 33201 from the Quaternary to the TJndenary scale. 
39. Change 4t3e0 from the Duodecimal to the Quinary scale 
40 Change 66666 from ttie Septenary to the Decimal scale. 
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41. Change 82*125 from the common scale to scale 6 

42. 417*3125, . 12 

43 . 1201 • 12 from scale 3 to the common scale 

44. 55*6 7 . 

4G. 675-24 8 11 

46- 3130*02 - . ..4 . . 2 

Extract the square root of — 

47. 21652 in the scale of 7 49. 148115 in the scale of li, 

48. 373444 9 60. 3106671 8. 

61, Find the square root of t2tl in the duodenary scale. 

62. Express in the common scale the greatest and leaiW; numbers 

which can he expressed with four digits in scale 6 

63, How many times is the greatest number of three figures in scale 

4 contamed in the greatest number of four figures m scale 8 ? 

64. The numbers 345 and 303 are in scale 7 ; find the cube root of 

iheir product in that scale. 

66. In what scale of notation is 357234 expressed by 3015333 ? 

66. Express the decimal ' 5626 as a duodecimal 

67. Transform 275*9375 from the decimal to the duodecimal scale. 

68. Transfer 365*41 from scale 6 to scale 10 

69. 234-521 is in icale 6, express this number in scale 12 

60. In what scale does the duodecimal number 3tte become 16143? 
61 60010 is m scale 7 , find its pnme factors m that scale. 

62. Express J as a radix fraction in the scale of 5 

63. Express the decimal 51- 2*7 in the duodecimal scale. 

64. Change 37-22916 from scale 10 to scale 12. 

66. When can a vulgar fraction in the senary scale be converted into 
a teiminating radix fraction? Will the denary fraction 
produce a terminating or a recurring radix fraction in the 
senary scale? 

^6. -146 is m scale 9 , conveit it into a vulgar fraction in its lovrest 
terms in that scale 

67 -253 IS m scale 6 ; express it as a vulgar fraction in that scale. 

68. -sM is m scale 12, express it as a vulgar fraction in that scale 

69. Fmd which of the senes of weights 1 Ib , 2 lbs., 4 lbs , 8 lbs., 

16 lbs &c , must he taken in order to weigh 233 lbs. 

70. How can weights of 1, 3, 3^ 3®, 3*, &c lbs. be used in a balance 

so as to weigh (i) 334 lbs.: (ii) 674 lbs.? 
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Money 

4 fartliings (/) = 1 penny (d ) 

12 pence = 1 shillmg (« ) 

20 shillings, or 240 pence = 1 pound (^) 

Ncfte — Xflonn = 25 , a orovm = 65 , a guznea = 218 
A sovereign = 20s , or 8 half-crowns, or 10 florins, or 40 sixpences, 
or 80 threepences, or 480 half-pence, or 960 farthings. 

Time 

60 seconds y^ec ) = 1 minute (miTi.) 

60 minutes = 1 hour {hr ) 

24 hours = 1 day 

7 days = 1 week {(dJc ) 

865 days = 1 (common) year (yr.). 

366 days = 1 leap year 

Note — ^A common year — 52 weeks -f- 1 day; a centwry contains 100 years, 
a htnar month contains about 4 weeks 

The year is divided into 12 calendar months, of which I'ebruary, in 
common years, contains 28 days , and, m leap years, 29 days ; 

Thirty days hath September, April, June, and November;*^ 
and the remaining seven calendar months each contain 31 days 

Leap year occurs once m four years (except at the end of a century). 
In order to discover whether any year (not the last in a century) is a leap 
year, dvozde the member of the year by 4, amd zf there zs no remaznder zt 
zs lea$ year But if the year ends a century it is not leap year unLeas the 
first tioo figures dzvide by 4 vnthout remaznder ^ 

Ayoikbupois Weight 

16 drams {dr ) = 1 ounce (pz ) 

16 ounces, or 7000 grams = 1 pound {Ih ) 

14 pounds = 1 stone {st ) 

28 pounds, or 2 stones = 1 quarter {qr ) 

4 j _ j 

20 hundredweights = 1 ton 

Note, — ^This weight is used for all common substances, e g coal, meat, &c. 

Troy Weight. 

24 grains {gr ) = 1 pennyweight (chft ), 

20 pennyweights, or 480 grams = 1 ounce Troy {oz Tr,) 

12 ounces Troy = 1 pound Troy {Ih Tr ). 

Nate, — Troy weight is only used for gold, silver and jewellery- 
The gram alone is the same m both Avoirdupois and Troy weighta 
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Long Measure. 

12 inches (xro ) “ts: 1 foot {ft ) 

S feet, or 86 inches = 1 yaxd {yd ) 

1760 yards = 1 mile (m^ ) 

SJ yards, or 11 half-yards = 1 pole (jpo,\ rod, or perch {per.) 
40 poles, or 220 yards = 1 f iirlong {fur ) 

8 furlongs = 1 mile 

Note. — A chavn = 22 yards, or 4 poles , 100 links = 1 chain 
Afcdhom = 6 feet, a cMe-l^gth = 120 fathoms, a 'knot == 6080 feet. 
A 'hand — 4 inches A league — 3 miles 
2J inches = 1 nail, 4 nails = 1 quarter, 4 quarters == 1 yard. 


Square Measure 

144 square inches {sq ) = 1 square foot {sq, ft.). 

9 square feet = 1 square yard yd ). 

30i {te 5 J X 5J) square yards, J ^ i 1 square pole {sq po , or P.), 
or 121 square half-yards )( or square perch- 
40 square poles = 1 rood {ro or R.). 

4 roods, or 4840 square yards = 1 acre (ac , or A ). 

640 acres ) n -i r v 

or 1760 X 1760 aqiiare yards J ~ ^ square nule (tq. mi ) 

Note — A square ohaxn == 100 X 100 square links, or 22 X 22 square 
Yards , 10 square chains = 1 acre 


Cubic Measure 

1728 (ie 12x12x12: 
cubic mches {cub %n 


^1 = 1 cubic foot {mb ft ). 


27 3X3X3) cubic feet = 1 cubic yard {mb yd,). 


Capaoitt. 


2 (imperial) pints {pt.) = 1 (imperial) quart 
4 quarts, or 8 pints = 1 gallon {gal ) 

2 gsdlons = 1 peck {pJk) 'k 
4 pecks, or 8 gallons = 1 bushel (Jtmh ) |- 
8 bushels = 1 quarter {qr ) ) 


^ j- Liquids. 

Drygoods; 
eg com- 


Note . — ^A hogshead of heer = 64 gallons, a hjogshead of wine = 63 gallons 
a ptpe of wine = 2 hogsheads 4 gills = 1 imperial pmt 
6 “ reputed quarts (^ e common wine bottles) contain a gallon. 

“ A pint of pure water weighs a pound and a quarter ” 

A cubic foot of water weighs 1000 ounces. 


ISTumbkr. — 12 units = 1 dozen, 12 dozen = 1 gross. 20 umta = 1 score. 


Papeb. — 24 sheets = 1 quire; 20 quires, or 480 sheets = 1 ream. 
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TABLES 


Decimal Coinages 

Ebanoe.. 1 frAnc == 100 centimes 

Germany , 1 mark = 100 pfennige 

United States 1 dollar ($) = 100 cents 

Nott — ^Roughly, a franc is equivalent to 9Jd , a mark to llfd , and a dollar 

to 50d 


The Metric System 

Multiples of any principal nnit are denoted by the Greek prefixes 
deca« (10), hecto- (100), kilo- (1000), 

parts of tie unit by the Latin prefixes 

dea- (tP^), centi- (yj^), milh- 

Thus, a ^o-metre = 1000 metres, a miZ^t-metre = *001 of a metre. 

The units most commonly employed are for 
Length, the kilometre^ metre, and centimetre , 

Weight, the kilog^ramme, 

also, for very small quantities, the gramme^ and for very large 
quantities, the tonne (or tonneau) = 1000 kilogrammes 

Note — grwmme is the weight of a euJno omtvimtre of water 

Capacity, the litre. 

Note, — A hire is 1000 cubic centimetres m volume , hence a hire of water 
weighs 1000 grcmmes 

Area, the square metre and square centimetre , 
also, for large areas, the hectare ^ an aie being 100 square 
metres 

Volume, the cubic metre and cuhc centimetre 


Connection between Metric and English Units 
Correct to five places of decimals — 

1 metre = 39*37079 mches 

NcAe,. — ^Ro^:^ 5 hly, a kilometre s= j mile, a centimetre = § inch, a kdo- 
gramme = 2^- Ib^ a hectare = acres 
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Mensuration 

In a circle, the length of the radius being denoted by r, 

the length of the circumference is 27rr, 
and the area of the circle is 

the symbol tt denoting a constant multiplier whose value, correct to 
four places of decimals, is 

3-1416 (or, roughly, 

Thus, if the radius is 5 in in length, the length of the circumference is 
2 X 3-1416 X 6 inches, and the area of the circle is 3-1416 x 25 square 
inches. 


In a circular cylinder of radius r, and length Z, the volume is 
X I 

Thus, the volume of a cylinder 6 inches in dfiameter and 2 feet in length 
is 3-1416 X 9 X 24 cubic inches. 

And, m the case of any other solid of uniform cross sectvoTi, 

the volume = area of cross section X length 


The area of a trapezium (a four-sided figure m which two of the 
sid^s are paralleV) is found by multiplying 

half the sum of the lengths of the 'parallel sides by their (perpen- 
dicular) distance apart 

Thus, if the parallel sides are 8 ft and 7 ft , and their distance apart 
{t e the Iwight of the trapezium) is 4 ft , the areu of the figure is 

i of (7 4- 3) X 4 square feet * 


* This rule follows from the geometrical fact that area of a triangle ts ha^ that oj 
tke rectangle having Ihe same house and height , 


for trapezium ABCD — A ABC 4- ACAD 

= JBO X A + JAD X A 
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LXV. MISCELLANEOUS EXERCISES. 

A. 


1 Shakespeare was bom in the year MDLXIV Bacon, who was 3 
years older than Shakespeare, died in the year MBCXXVI, at 
what age did he die’ 

2. A railway company issues week-end tickets at the single fare and a 

tJturd, what is the single fare when the week-end ticket costs 
10s lOd ’ 

3. Find the difference between twice the sum, and half the product, of 

7i and 8^ 

4. The q^ivotient of 5781 — 47 is 123 , deduce the quotient of 

(i) 57-81 - 4-7, (11) 578-1 - -047, 

( 111 ) 5 781 — 47, (iv) 578-1 — 47000 

6. How many pieces, each 1 metre 3 centimetres in length, can be 
cut from a kilometre of string, and what is the length of the 
remnant’ 

6. A monoplane flew 17 miles in 21 minutes, 15 seconds, find its 

speed m miles per hour 

7 . An estate is let to three tenants, the first occupies two-fifths, and 

the second three-eighths, of the estate , the third occupies 25 acres 
2 roods 24 poles , find the size of the estate 

8. A crioketer*s a\^rage for twelve innings stands at 34, and he has 

one more innings to play , what score must he make to bring <his 
average up to 40’ 

9. A typist A can copy a MS of 320 pages in 70 hours, but with B 

to help her it would be done m 40 hours , how long would B alone 
take to copy it’ 

10. A occupies a house from the be^mng of the year 1913 to the end 
of August, and B occupies it for the rest of the year, the rent is 
£73 per annum , what share of this should each of them pay’ 


B. 


1. Arrange the work of finding the product of 47 and 35 in six differ- 
ent ways 

2 Find 276 times £4, 18« 2d by the shortest method you know. 

3. Find all the factors, each consistmg of two digits, which are common 
to the numbers ^4 and 504 

4^ Find the difference between five and six-fifths, and six and five-sixths, 
of half-a-orown 

5. Calculate, correct to two places of decimals, 

3-054 X -038 ^ -0613 

6. The Ptesidect of the United States receives a salary of $100,000; 
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if a dollar is worth 49*32 pence, express the salary in English 
money. 

7, A SIX months’ season ticket between two stations A and B costs 

2 guineas, the return fare is 4d.; how many times a week, on the 
average, must I have occasion to go from A to B and back, to make 
it worth while to take a season ticket’ 

8, In a journey of 40 miles by motor-car, the first 10 miles occupied 

40 minutes, and the last 4 miles 14 minutes , for the rest of the 
journey the car ran at the rate of 24 miles per hour, how long 
did the journey take’ 

9, The bd of a box is 2 ft 9 m. in length and 1 ft 8 in in width, 

and the box is 1 ft 3 in. high; how many yards of cord will be 
needed to cord it both ways across the lid, allowing 14 inches of 
cord for knots’ 

tO- Which IS dearer, French butter at 3 francs 25 centimes per kilo- 
gram, or English butter at 14 pence per lb , if £1 is ^uivalent to 
25 francs, and a kilogram to 2*2 lbs ’ 

c. 

1 . Fmd, by three subtractions, and without making any use of the 
mvdtiplication table, the quotient and the remainder of 1958 -i- 157- 

9. Four and a half tickets are boueht for a journey and the change out 
of 3 sovereigns is 9 pence ; nnd the cost of a ticket for one adult 
person 

3 Fmd, correct to the nearest tenth, the sum of 3j^, 5^, 7il» 9H 

4 . If 29 metres 75 centimetres of cloth cost 190 francs 40 centimes, 
« what IS the cost, to the nearest centime, of 22 metres 5 centi- 
metres of the same kind of cloth’ 

6. Two clocks strike ten together on Friday evening; on Saturday 
evening one strikes eleven when the other indicates ten minutes 
to eleven , how much must the slow clock then be put on, so that 
they may strike mne together on Sunday morning? 

6 . From the following table, calculate 

(i) the average number of pupils in a class, 

(ii) the average age of the whole schooL 


Glass 

VI 

V 

IV 

III 

n 

L 

Number m \ 
class / 

10 

17 

23 

24 

25 

15 

Average age j. 
m class / 

n 

16 

15*5 

14 

13 5 

11 


7 < A and B hire a motor-oar for 3 months for £60, and agree that A 
shall have the use of it for 2 days in each week ; what share of the 
hire should he pay? 




P 
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8 A agrees to walk from P so as to meet B, who walks from Q, at R. 

P IS 22 miles from Q and 8 miles fiom R B starts at 10 o’clock 
and walks 3^ miles an hour A 'walks 3 miles an hour, at what 
time shonld he start’ 

9 Find the percentage profit when a commodity which costs £10 per 

cwt IS sold at 2id per oz 

to. A tablecloth 8 ft 6 in long and 5 ft 6 m wide is spread over a 
table 6 ft. 6 in long and 4 ft 3 in wide, what fraction of the 
cloth hangs over the edges of the table’ 


D. 


1 On a certain golf-course a tee is 414 yards from the next hole If a 

player, in four successive strokes, played his ball 229, 167, 22^, 
and 3i yards, always m the direction of the hole, how far was the 
ball then from the hole’ 

2 Divide (i) £264, Us by 37 , (u) £264, lls by 37s. 

3. Evaluate, correct to two places of decimals, 


^ X — X 254-6 
365 100 ^ ° 


4 . A bankrupt owes £1537, Bs 4td , his assets are £840, find, to a 

farthing, how much he can pay in the pound 

5. On April 1st the sun rises at 5 38 a m and sets at 6 30 p m ; express 

the time that the sun is above the horizon as (i) the fraction, (ii) the 
decimal, (in) the percentage, of a day 

6. Between two consecutive milestones a motor-car was timed to take a 

hundred seconds , at the rate of how many (i) miles per hour, (u) feet 
per second, was it travelling’ ** 

7 Find the simple interest on 12550 francs for 2 years 3 months at 
3i per cent per annum 

8. If 155 men do one-third part of a certain task m 23 days, how 

many extra men will be required to help them to fimsh in 31 days 
more’ 

9. How many boards each 24 feet long and 5 inches wide would be 

sufficient to make a platform 32 feet long and 15 feet wide’ 

10 A and B start at the same time, from the same place, along the same 
road, in the same direction, A walks for 2^ hours at 4 miles ah 
hour, rests for 25 minutes, and then returns at 3 miles an hour, 
B walks at 3 miles an hour without resting, how far from the 
startmg place do they meet’ "" 


E. 

1. Fmd, as shortly as you can, 

(i) 366 - 76 - 75 - 74 - 73, 

(11) 497 X 25 X 26 X 8 - 62, 

(ill) 73 times 7s — 75 times 5s. 7id. 

2 How many common multiples are there, each less than 2000, of the 
numbers 24, 36, 42, and 56’ 
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1 4 . 75. , 11 inclies , 

a. Erolnate — + g - + 


14 decimetres 
^ 3 metres 


4* Emd, to the nearest hundred, using no unnecessary figures. 


(i) 450-375 X 63-45; (ii) 827-605-^-0875. 


6, A cog-wheel which has 30 teeth fits into another which has 56 teeth; 
if the former turns 16 times m 15 seconds, how often does tho 
latter turn in 14 seconds’ 

6. If a sum of £720, put out to mterest on March 20, amounted to 
£725, 85 on June 1 following, what was the rate per cent per 
annum at which the mterest was reckoned? 


7 . The 1010 mile aeroplane race round Bntam, which was flown m the 

year 1911, was won by Laeutenant Conneau m 22 hours 28 mmutes, 
and J V^drmes finished second in 23 hours 37 minutes 54 seconds. 
Emd, to the nearest foot, the average number of feet ♦per second 
flown by each. 

8. In a country with a population of 32,626,000, the number of deaths 

m a year was 552,000, find, to the nearest umt, the death-rate per 
thousand 

9. Four dozen picture-frames are to be glazed; each requires a piece of 

glass 9, by 7, inches, the glass is cut from sheets each 30, by 
18, inches, how many sheets must be used’ If the sheets cost 2d 
per square foot, and 2d, is charged for the glass of each frame, how 
much does the glazier get for his work? 

lO. If iron IS 7-8 times as heavy as water, find, to the nearest ounce, the 
weight of an iron bar 17 ft 3 m long, 1 ^n wide, and 1 in. 
thi<£ 


F. 


1. Give five ways of reading the number 1077 

2. When 4356 is divided by 74, the quotient is 58 and the remamder 

IS 64; hence, without performing the divisions, find the quotient 
and the remamder when 4356 is divided by (i) ^ ; (n) 37 ; (m) 29 

3. A housekeeper buys a pint and a half of milk on each of three days m 

the week, and a pmt on each of the other days; her weekly milk 
bill IS 15. Ofd , what is the price of milk per quart? 

4. Find, without waste of labour, 

(i) the value of 3675 lbs at 9gd per lb ; 

39 2S 

(ii) the difference between and 

40 29 

(m) the product of 76-834 and 495- 

)(. The Viceroy of India receives a salary of Rs 20833 per mensem ; if a 
rupee is worth l5 4£? , find m English money his salary per annum. 

iB. A boy lives 550 yards from the railway station ; he can get there in 
2 mins. 30 secs if he runs, and m 4 mins 10 secs if he walks ; 
at the rate of how many miles per hour does he (i) run, (li) walk? 

7. The population of a town is 71,860; if the number of dogs kept is 
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5 per cent of the population, find the revenue from dog-lieenoes at 
7s each 

8 A contractor undertook to complete a piece of work in 120 days and 
employed 140 men upon it At the end of 66 days only naif of 
the work was done, so he put on 25 extra men By how much did 
he exceed the specified time’ 

9. The average age of a class of 27 boys is 16 years ; if their master he 
mcluded the average is raised by half a year, find his age 

1 0. How many wood blocks each 8 in by 3 in are reqmred to pave a 
passage 4 feet wide, and in shape like the letter L, the cmtside 
length being 21 + 14 feet’ 


G. 

1 . Find by adding together five numbers, and without making any use of 

the multiplication table, the product of 279 and 32 

2 . Find the difference between the two expressions — 

16 + (36 — 4) + (4 X 3) and (16 + 36) - (4 + 4) x 3* 

3- Find, correct to two places of decimals, the sum of and 

4 . State what you regard as a reasonable degree of approximation in each 
of the following cases — 

(i) the distance of the earth from the moon, 

(ii) the distance from London to York , 

(ill) ?he length of a street , 

(iv) the length of a room , 

(v) the length of a post-card. 

6. Crewe is 158 miles from Euston, a non-stop tram, travelling at the 

rate of 45 miles per hour, left Euston for Crewe at 11 am, and 
another, at 35 miles per hour, left Crewe for Euston at 11 40 am 
A t what o’clock did they pass each other’ 

6 Find, to the nearest penny, the premium payable on the insurance of 
property for £1436, at J per cent 

7. If the manufacturer’s profit is 25% on gramophones, and 15% on 

the music-rolls, what total profit does he make on the sale of a £20 
instrument with £8 worth of rolls’ 

8 The average height of a class of 21 girls is 5 feet 2 inches , if th<wr 
mistress were mcluded the average would be 5 feet 2i inches, 
find her height 

9 . A person buys 150 metres of ribbon imParis, at 65 centimes per 

metre, and offers 4 sovereigns in payment, how much change 
should be given when £1 is worth 25*15 francs’ 

10 . Divide £192, Is among 16 men and 13 women, so that any three 

wen receive as much as any eight women 
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H. 


t. Find the sum of the products of every pair of the numbers 3, 7, 
11, 15. 


2. Find the amount paid in wages in 8 weeks to 8 bricklayers and 8 

carpenters, working 8 hours a day, at 8 pence an hour 

3. Find the greatest number below 100 which exactly divides both 

1746 and 2037. 


4. Find the value of 9 yards 2 feet 7 inches of gold wire at 

£3, 85 3d. per yard 

5. Divide - 4f + M by 5Vs + - 6A* 

6. Calculate to the nearest tenth 


34.8 


^ 56*2 ^ 345 

18 28 X 20* 


What rough estimate would you make by which to check your 
result? 

7 - Two rulers, one graduated in mches, the other in centimetres, are 
placed with their edges and zero points comeidmg, and the division 
which shows 5^ mches appears to coincide with that which shows 
14 centimetres. To what degree of approximation is this correct? 

8. The sum of the ages of a family of five persons is 104 years ; the ages 

of the two youngest members are 9, and 6, years, what was the 
sum of the ages of this family seven years ago? 

9. A man, when cyelmg along a road at the rate of 8 ^ miles an hour, 

met a procession, three-quarters of a mile loiSg, moving at the rate 
of 2f miles an hour, how long was he m passmg it? 

10. A square pavement is formed of square tiles of equal size, and the 
number of tiles which form the boundary is 168 , how many tiles 
are there altogether’ 


I. 

1 . A boy was 8 years 122 days old on August 1st, 1912; find the 

date of his birth 

2 . The materials required for a sewing-class of 29 girls were li yds 

of calico at 5|d per yard, 2^ yds. of lace at Ifd. per yard, and 
3 buttons at 4|d per dozen, for each girl; tc^ether with tape, 
cotton, needles and pins which together co^ about a head , 
what sum should each girl contribute in order to cover the total 
cost’ 

3. The average weight of the crew of an eight-oared boat was 12 st. 

5^ lb , includmg the coxwam the average was 11 st. 13 lb., find 
his weight 

4 . Find, to the nearest hundredth, 

31-416 X .4812 X .9.7- .151. 

5. If a man paid 100 marks for goods which he bought at 12 marks 

50 pfennige per kilogramme, and sold at 1 mark 40 pfennige per 
hectogram, what profit did ho make’ 
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6 At the last census the population of Scotland was 4,759,445 of 

Ireland 4,381,951, and the number of persons in receipt of old^a^e 
pensions in Scotland was 94,243, in Ireland 202,810 Find, to Se 
place of decimals, without waste of work, the percentage of the 
population, in receipt of these pensions m each country 

7 Two trains, travelling in opposite directions, pass each other m 

2J seconds, their rates are 48, and 42, miles per hour, one of 
the trams is 155 feet in length, find the length of the other 

8. By reducing the price of a book from 4.9 6d to 3s 6d the sale wag 

increased by 30 % , was the change advantageous to the pubhsher^ 
If the author’s royalty was 74 % on the price, what difference did 
it make to him per 1000 copies sold’ 

9. A rectangular plot of building land with a frontage of 34 feet, and a 

depth of 125 feet, was let on lease at £60 per acre, find, to the 
nearest penny, the rent of the plot 

I O. A labourer borrowed five shillings on Monday on the understanding 
that he paid back 5s 2d on the following Saturday j at what late 
ner cent per annum was he charged mterest on the loan’ 

J. 

1. Find the sum of all the numbers which can be formed by differently 

arrangmg the three digits 5, 7, 9. 

2. Fmd, shortly, 

(i) the total cost of 83 yards at 5s 7d per yard, and 166 yards 
at Is 2d per yard , 

(u) the product of 3761 and 9| 

3 Calculate, correct to three places of decimals, 16 *786 x *076543. 

4. The railway fare, third class at a penny a mile, from A to B, via Q, is 

43 3d , from A to C, via Q, is 33 2d , from B to C, via Q, is 
23 Id , how far is Q from A, from B, and from O’ 

5. A cricketer m one year played 29 inmngs m South Africa with an 

average of 24-6, and 36 innings in England with an average of 
31*3, what was his average for the year’ 

6 Two motor-cyohsts A and B rode from P to Q, a distance of 160 miles 

A’s time was 4 hours 10 minutes, B rode 2 miles an hour faster 
than A, but he lost 4 minutes an hour in stoppages, which got 
first to Q’ 

7 The front seats at a concert cost 25 6d each, and the back seafi 

I 3 each , if 400 tickets were sold, and the receipts were £30, lOs , 
how many front seats were taken’ 

8. The late Cecil Rhodes founded 60 Colomal, and 104 American, 
scholarships at Oxford of £300 a year each, also 15 German 
scholarships of £250 a year each What capital sum, at 3 per 
cent per annum, wiU produce the money for these scholarships’ 

9 Emd, to the nearest farthing, the value of 1 lb of a commodity 
worth 1 franc 25 centimes per kilogramme, assummg that 1 kilo- 
gramme = 2*204 lb and £1 = 26*16 francs 
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1 0. Emd the cost of a coat of gravel 2 inches thick for a path 6 feet wide 
surrounding an oblong lawn 30 yards m length, and 20 yards in 
breadth, at 65 per cuHo yard 


K. 


1* If our system of numeration were based upon the number eight in- 
stead of ten, what number would be represented by the figures 226, 
and how would the number seventy -three be expressed m figures’ 

2 Evaluate 3f + 5^^ — 7H 

3 Find the number of complete pounds in *6345 of 5 tons 8 cwfcs , 

and the number of complete feet m *017 of a mile 

4 . A can give B ten points, and B can give C ten points, in a game of 50 

at billiards ; how many points should A give C’ 

5 . Emd the cost of making a road 644 metres m length, and«t6-4 metres 

in width, at 1 franc 35 centimes per square metre 

6. In order to catch a tram a boy has to go 2 miles 528 yards m 

26 mmutes ; how far must he run at the rate of 8 miles an hour if, 
by walking the rest of the way at 4^ miles an hour, he is just in 
time? 

7. Find the length of a side of a square courtyard, if 1352 bnoks, each 

9 m, by 4^ m , were used m paving it. 

8. A draper sold mne-tenths of a roll of carpet at a profit of 20 per cent, 

and the remnant at a loss of 20 per cent. He sold the remnant, 
5^ yards, for 135 9d ; how much money did he gam on the whole’ 

9. A man is 44, and his son is 8, years old , in how many years wii] 

the man be (i) five times, (u) four times, (iii) three times, (iv) twice, 
as old as his son? 

10. A paokmg-case is made to hold a number of small boxes, each 0, 
6, by 3, inches , the mside dimensions of the packing-case aie 
6 ft 3m,2ft 6m, and 1 ffc 6 in , how many boxes will 
it hold’ 

L. 


1 Add CCIiXVm to MCXCIY without expressmg these numbers m 
arable figures 

"2. A, B, and C, have a two days* tour together and share expenses A 
makes all payments the fir^ day, and spends £1, 8s , B pays 
for everything on the second day, and spends £1, 05. 7di How can 
'* they best settle their accounts, no farthings being used? 

3. A question was piinted thus “ Simplify 2f x 3J X 4 ^ x 5§ Answer 

204J,” Find the missing figure. 

4 . Divide 31-2815 by 475*205, correct to five significant figures 

5 . The sum of the ages of four boys is 51 years, the first is 3 years 

older than the second, the second is 2 years older than the third, 
and the third and fourth are twins ; find the age of each 

8. In a company of 27 Boy Scouts, 3 are 16, 7 are 15, 9 are 14, 
6 are 13, and the rest are each 12, years old, 6 are 4 ft 10 m., 
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5 are 4 ft 11 in , 8 are 5 ft , 4 are 5 ft 2 in , 3 are 5 ft 
4 in , and the other is 6 ft 7 in in height, 11 are 8 st 2 lbs 

6 are 7 st 12 lbs , 6 are 7 st 6 lbs , one is 9 st 1 lb , and the 

rest are each 6 st 13 lbs in weight Find, approximately the 
average age, height, and weight of the company * 

7. In a paper-chase the foxes had 18 minutes’ start, and ran at the rate 
of 7 miles an hour, the foremost hounds ran at the rate of 8 miles 
an hour, and reached the end of the course 3 minutes after the 
foxes, the length of the course 

8 In the year 1910 the United States produced 56,889,000 tons of iron 
ore, valued at $140,735,000, and 27,303,000 tons of pig iron, valued 
at $425,115,000, find, to the nearest cent, without waste of figures, 
the value of a ton of each kind 

9. Find, to a penny, the compound interest on £1600 for 3 years at 
3 per cent per annum 

1 0. Fmd t£e largest and smallest square numbers, each consistmg of six 
digits. 


M. 

1 . Subtract **one, 0, double six” from ‘‘nineteen, thirteen”, and ex- 
press the reiilt in Boman numerals 

2 Fmd the number nearest to 10,000 which is exactly divisible by 54, 
by 63, and by 72 

3. Indicate half a dozen different methods by which you could find 184 

times £2, 15a Sd , and obtam the result by that method which 
requires the u^ of the fewest figures 

4 . Fmd, to the nearest unit, 

35.705682 x 581.35823 -r 82-05972 

6. In a congregation of 285 persons, three-fifths of the number were 
women and there were 35 men , find the number of children 

6. A bankrupt’s debts amount to £3764, Ss 3d , his assets to £923, 
155 6d , and the legal eimenses connected with his bankruptcy to 
£254, 1^ 9d ; what dividend do his creditors receive^ 

7 A clock which was right yesterday at 9 a m is 5 minutes slow to- 
day at 3 p M , how much must it now be put forward so that it 
may be right at noon to-morrow’ 

8. The white population of the British empire is about 59J nulhon, and 

the coloured population about 364J million, find, to one decimal 
place, the percentage of the total population that are white 

9 . If a roller is 4 feet IJ inches in width, how many imles must it 

travel to roll an acre of ground’ 

to. How many square mches of tin are there in a cubical biscuit box 
8 mches wide, the edges of the lid which overlap the sides bemg 
half an mch deep’ 

Also, how many round biscuits 2 mches across, and J mch 
thick, will the box hold? 
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N. 


t. Find the greatest and least numbers, each of four dgures, which are 
exactly divisible by 37. 

2. A kilometre of cotton is wound on a reel , if a seamstress cuts off, on 
the average, 1 metre 2 centimetres each time she threads her 
needle, w&oh she does 35 times a day, how much cotton is left on 
the reel after 28 working days’ 


3. Fmd, correct to five places of decimals, the difference between 


7 


and 


355 

113* 


4 . Fmd, to a shilling, the rent of a farm of 253 ac. 3 ro. 20 po. at 
185 9d per acre 

6. An insurance stamp, measuring 3, by §, inch is stjick upon a 
servant’s card weekly, within the prescribed space, which is a 
rectangle 3^, by 2|, inches, what fraction of this space is left 
vacant at the end of the quarter’ 

6. If £50 was borrowed on 11/11/11, what stun would repay the loan, 

with, interest at 3 %, on 12/12/12’ 

7. I started for the station that is half a mile from my home m time to 

catch my tram, walking at the rate of 3 miles an hour; but 2 
minutes later, remembering that I had left a parcel behind, I 
returned for it, quickening my pace; at what rate did I then walk, 
if I still succeeded in catching my tram’ 

8. A rectangular lawn, 31 yards in length, and 17 yards in width, is 

surrounded by a path 4 feet wide In ord^ to give the path a 
coat of gravel not less than an inch thick, how many cartloads of 
gravel must be bought, a cartload bemg one cubic yard, and not 
less than a load being obtainable? 

9. What IS gained per cent m selling by the dozen at the price paid per 

score’ 

10 . A and B, with their families, share a furnished house at the seaside 
for six weeks at a rent of 5 guineas a week ; A’s family consists of 
3 persons, and B’s family of 6 persons, what is A’s share of the 
rent’ 


o. 


1. If all the integers from 100 to 1000, both included, were written 
down, how many figures would there be’ 


2. A man who was walkmg at the rate of 5*5 kilometres an hour found 
that he took 32 steps in a quarter of a mmute , find the length of 
his step to the neai^st centimetre. 


3. Find, correct to three places of decimals, the sum of 


70 71 
71’ 72* 


and 


72 

73' 


4. A boy 
had 


spent a quarter of his money at one shop, a quarter of what he 
left at a second shop ; he bought a top at a third shop, for 
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which he paid a quarter of the number of pence he spent at the 
second shop, and then he had Is left, what did the ton 

cost’ ^ 

5. P, Q, B, S, are four stations in order on a railway, the single fare 

third class, is a penny a mile, but the company issues week end 
return tickets between any two of these stations at the single fare 
and a third, the week-end tickets, third class, between P and 
B, Q and S, P and S, cost II 5 , 9s 8d , 135 8d , respectively 
how many miles is B distant from Q’ 

6. I bought some wallflowers to plant m a row along a border in my 

f araen , I found that, if I planted them a foot apart, I had too few 
y 9 , if 18 inches apart, too many by 14 , how many plants did 
I buy’ 

7 . The present population of a town is 21,540, if the population m 
creases 6 per cent yearly, what will it be three years hence’ 

8 A round table, a yard across, is covered by a cloth four feet squarej 
show that more than half of the cloth hangs over the edge of the 
table 

9 A tank is 5 ft 3 in m length, 2 ft 8 in in width, and 2 ft 
6 in in depth, how many gallons of water will it hold’ 

10 A motor-car started for a station 12 miles off at 11 15 am , and 
5 minutes latei it overtook a cart which was travelling at the rate 
of six miles an hour The cai reached the station at 11 55, waited 
there for 10 mmutes and then returned at the same rate as before, 
at what o’clock did it meet the cart, and how far from the station’ 


P. 


1. How many numbers are there, each less than 1000, which exactly 
contain each of the first six even numbers’ 

2 Bind, to the nearest penny, the value of 23 yds 2 ft 10 in of 

velvet at £1, da Ad per yard 

3 An aeroplane flew 2 miles 240 yards m 3 mins 9 secs , find, to 

one decimal place, its speed m miles per hour 

4- Calculate, correct to the nearest hundred, without waste of figures 

2875 X 523 4 
•09 X 136 425 

By what rough check would you test your result’ 

5. How much per cent is gamed when pheasants are bought at three 
and four”, and sold at “four and three ’r? 

6 Find, to the nearest cent, the interest at 24 % on $1438*75 from 
14/4/13 to 30/6/13 -5 /o ^ 

7 « A sum of £60 is to be spent upon 100 yards of road, and the cost is 
to be divided between the owners. A, B, C, of the frontage , if A 
owns 31, and B 27, yards of the front^e, how much ought C to 
contribute’ 
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8. A man who possessed £3600 of stock which paid 

3 per cent, sold out at 83, and bought 4^ per 
cent stock at 120 with the proceeds ; find the 
change in his income (No brokerage to be 
reckoned ) 

9. The accompanying sketch shows the ground-plan 

of a passage which is 10 feet high , find (i) the 
area of the floor, and the number of tdes 3 
inches square required to pave it , (ii) the area 
of the walls; (in) the number of cubic feet of 
space, in the passage 

10. iPind in litres the capacity of a rectangular tank 
of the mtemal dimensions 2 metres 24 cm , 
1 metre 50 cm , and 98 cm 

Q. 



1. Emd the number which exceeds the product of the sum and diffeience 

of 83 and 38 by 110. 

2. Find, without waste of figures, how many thousands of times 4278 is 

contained in 162908765 

3. How much per annum provides £1, 19a Qd per diem’ 

4. The following table gives the average price of 2i per cent consols for 

the year named , find, to the nearest sixteenth, the average pnce for 
the whole period — 


Year 

1906 

1907 

1908 


fsio 

Pnce 

SS-jfe 

844 

81 :ft- 

835 

81-^ 


6 A metre is 39*37079 inches; find, correct to the nearest tenth, the 
number of square feet in a square metre 

6. If a news-boy buys half-penny papers, thirteen to the dozen, at 5d, 
per dozen, and receives a penny instead of a half-penny from one 
out of every ten customers, what percentage of profit does he make 
on sales’ 

T A ran a quarter-mile in 53 seconds, and beat B by 1 yard ; C ran 
that distance m 52^ seconds, and beat B by 4 yards. If B and D 
have a quarter-mile race, which is likely to wm? 

% Emd (i) the simple interest, (ii) the compound interest; (m) the theo- 
retical, or “true’% discount, on £322 for 2 years at 2^ percent 
per annum 

9 In a cricket match K scored at the rate of 3 runs in 5 minutes, and 
J at the rate of 5 runs in 3 minutes; K*s score was 32 when J 
went in, and when stumps were drawn their scores were equal , how 
many runs had each made’ 

10, The river at P is 14 yards wide and 4 feet deep, and it flows at the 
rate of half a mile an Tiour; how many tons of water pass by P m 
24 hours? 
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Rv 

1, rmd the difference between the largest and smallest numbers which 
can be represented by the six numerals X, V, L, I, D, C 

2 A paymaster had 26 sovereigns, 19 half-sovereigns, 27 half crowns 
16 two shilbngs pieces, 183 shillings, 59 sixpences, and 196 pence 
in his cash box After paying the wages of a number of work^ople 
at 27s 3cZ each, the cash left amounted to £9, ISs 7d , how many 
people did he pay’ 

3. Divide the sum of the greatest and least of the fractions 

by the difference of the others * 

4 . Calculate correct to within one-thousandth part of 

(•2945)^ ^ 

the ;vhole expression 

6. Find, by the method of Practice, the value, to the nearest penny, of 
7-66 of £5, ISa Qd 

6. If a htre is 1| pints and a franc is worth 9Jc? , find, in English 

money, the value of a 36-gallon cask of claret at 1 franc 75 cen- 
times per litre 

7. A box 20 inches long, 15 inches wide, and 10 inches high is to be 

wnrapped in a sheet of brown paper, find the least dimensions of a 
sheet which wiU cover the box 

Find also the length of string required to go once round the parcel 
the longest way, and twice round each of the other ways, allowing 
10 mches forAnots 

8 A company earns a profit of 32 % on its capital, out of which it pays 
13 % to the shareholders m dividends, and £5000 as bonus ; there 
IS left a balance of £3550, what is the amount of capital’ 

9. In the heart of a city 35,480 sq feet of land sold for £403,585, find 
the price (i) per sq foot, (n) per acre 

10. In a concert-hall the space available for chairs is a rectangle 43 feet 
wide, and 56 ft 6 mu m length, if 21 inches of width, and 2 ft 
3 in from back to back, is allowed for each chair, how many per- 
sons will the hall seat’ 

Also, if the first 4 rows are priced at 5s per chair, the neigb 
8 rows at Bs , and the rest at 1^ 5d . , how much money will be 
taken when all the seats are sold’ 


S, 

1 . Resolve 51975 into two factors whose "difference is as small as 

possible 

2. A has £13, 14s 7d , B has £4, 3s 2d , but after A has paid B some 

money that he owed to him, B has half as much as A, how much 
did A pay to B’ 

3. Find the difference between the square of 2f and the sum of the 

squares 2} and 1^ 



MISCELLANEOUS EXERCISES, 


237 


4-, Calculate, within one-thousandth of the whole, the value of 
357-5 3| ^ 403-24: 

14-6 ' 4f 5-125 

6. Apply the method of Practice to find, correct to three places of 
decimals, the product of 23-574 and 6^ 

6, A barrel contains 36 gallons of beer, it has two taps, and from one 

tap a 3ug, holding a pint, is filled every 4 minutes, while from the 
other tap a jug, holding a quart, is filled every 6 minutes , if both 
jugs are fiU^ for the &st time at 12 o’clock, how much beer will 
be left in the barrel at 10 minutes past 8 pm.’ 

7 . The average age of the 143 boys of a mixed elementary school is 

10 years 3 months , the average of the whole school of 358 children 
IS 9 years 10 months , find, to the nearest month, the average age 
of the girls. 

8 A train travelled 35 miles in 1 hour 18 mm , 23 «iiles on the 
level and the rest on an up gradient, where the speed was ^ of t^t 
on the level , find its speed on the level 

9. Fmd the square number nearest to 6163 

to A rectangular block 3 times as long as a page of this hook, 2^ times 
as long as wide, and 1^ times as wide as thick, is divided into 64 
equal smaller blocks each similar to the large block, find in eenti 
metres the dimensions of one of the smaller blocks 


T. 


1. Pmd, shortly, (i) 437251 X 125; (u) 437251 x*98. 

9 The sum of two fractions is and their difference is ^ ; find the 

fractions. 

3 How many bolts each 3-4 inches in length can be cut from an iron 

rod 7 feet in length, and what length is left over’ 

4 Divide 3-758 by 72-358, accurate to five significant figures, and 

verify your result by multipheation, usmg no more figures than are 
necessary. 

6. The Navy estimates for 1913 were £44,085,000, for 1912, £42,858,000; 
find, correct to on© decimal place, the increase per cent. 

6. If a mark is worth ll^d , find the value m £, s d , to the nearest 

penny, of 3478 marks 28 pfenmge. 

7 . The Severn tunnel, the longest m the British Isles, measures 4 miles 

636 yards. If an express tram travels through the tunnel at the 
rate of 56 miles per hour, find, to a second, the time taken to pass 
through it by (i) a passenger seated in the tram; (ii) the guard 
walking at the rat» of 3 miles an hour along the corridor towards 
the engine 

8. Find, to the nearest yard, the length of a side of a square field of 

7 acres 

9. Art exhibition of motor cars was held in a hall 215 feet long and 

70 feet wide A gangway 6 feet wide was kept open all round 
the hall and the rest of the floor-space was divided into fow equal 
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rectangles by gangways parallel, respectively, to the sides and ends 
of the hall Bach ear was allotted a space at least 14 feet by 
8 feet, and stood with its length in the direction of the length (rf 
the hall How many cars conld be accommodated’ 

10. A man finds that if he invests his money in a 4 per cent stock at 
120, he will receive £6, 135 4d more in dividends annually than 
he would receive if he invested it in a 3 per cent stock at 95 
How much has he to invest’ 


u. 


i. Makmg use of the signs of addition and multiplication, arrange the 
ten digits so as to express the number one hundred 

2. I bought the Daily Mail {^d ) every week day, and the Observer (Id ) 

every Sunday, from Jan 1, to March 25, inclusive, in the year 
1912 ,r what was the total cost’ 

3. Bmd, as shortly as you can, the difference between the square of the 

sum, and the sum of the squares, of 3| and 

4 - In each of the following eases, give from inspection a rough estimate 
of the result, and then obtain the result correct to the first place of 
decimals 

(i) 20-058 X 49 936, 

(ii) (29*76 X 30*32) - (9*985)2; 

(ill) (39 7 X 124t{) - (1*98 x 4*01). 

6. If eleven sheets of paper each 24 in by 19 in are used for a book 

of 352 pages, and the page is 6 inches long, how wide is it’ 

0. If a train 77 metres in length, travelling at the rate of 56*4 kilo- 
metres per hour, overtakes another tram, travelling at the rate*of 
48 kilometres per hour, how long will the first, teke to pass by a 
passenger in the second, tram’ 

7 . If a tradesman sells 126 yards of silk for as much as he paid for 147 

yards, what is his gain per cent’ 

8. A square pavement is formed of 5329 equal square tiles, find the 

number of tiles which form the boundary 

0. Bind, neglecting any fraction of a penny in the result, the amount, at 
compound mterest payable half-yearly, of £1256, 145 in 2 years 
at 4 per cent per annum 

;o. A vessel A contains 8 gallons of spirit, and a vessel B contains 8 
gallons of water, if the operation of tahing a gallon out of each 
vessel and pounng it into the other be performed twice, how much 
spirit will be left in A’ 


V. 

1 . The sum of the ages of three boys is 43 years , what was the sum ot 
their ages 4 years ago, and what will it be 5 years hence’ Also, 
in how many years will the sum of their ages be 100 years’ 

What sum would be realized by the sale of 300 pairs of gloves at 
la lid per pair’ And what profit, if they were bought at ISs 9d. 
per dozen pairs? 
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a Find, shortly, 

w (99 - iii) ~ 

(m) the average of 8-5635, 8-5632, 8-5628, 8-5627, 8-5633 

4 , Half of a man’s income is spent in the payment of household expenses, 
^ in rent, in rates and taxes; sundry other expenses amount 
to £10 more than ^ of his income, and he saves £25 , what is his 
income ’ 

6. A labourer and his two sons are employed on a farm for 10^ nours a 
day, the man is paid four times as much as one of the boys, and 
three times as much as the other, and their wages per week amount 
to £1, 13a Sd , at the rate of how much per hour is each paid for 
his work’ 

6 . If a news-boy buys 7 dozen half-penny papers at 4d per dozen, and 

receives back a farthing for each copy unsold, how maijy must he 
sell before he makes any profit, and how many to make a profit of 
one shilling’ 

7 . Divide the sum of £12, Is 6d between A, B, and C, so that for every 

sixpence A receives, B receives a shilling, and for every half-crown 
B receives, C receives a florm. 

8. A racing-track for motor-cars is 2000 metres in circuit. When two 

tars are racing, the first is observed to pass a certain spot at 61 mm. 
15^ sees past 3 o’clock, and the second at 51 mm. 57 secs past 
3 , the next time round they pass the same spot at 62 min 9 sees , 
and 62 min 48^ secs past 3, respectively. Fmd, in kilometres 
per hour, to the nearest tenth, the difference of their speeds 

Also, taking 8 kilometres as equivalent t3 5 miles, find the 
-• speed of the faster car m miles per hour 

9. A man sold out SJ per cents at 105, realizmg £16,590 , two-thirds 

of this money he mvested in 4 per cents at 112, and the rest m 
3 per cents at 90, what alteration in his income resulted’ 

10 . Fmd each of the mtegers whose square is less than 8000 and greater 
than 7500. 


W. 

1 . The sum of seven consecutive odd numbers is 301 , find the least of 

them. 

2. Without performing the division, show that 1564875 is exactly 

divisible by 1125. 

3. The Q-.C F of two numbers, each of which consists of three digits^ 

18 31, and their LOM is 2387, find the numbers. 

4 . The sum of the third* and fourth, exceeds the sum of the fifth and 

sixth, parts of a number by 1001, find the number 

5. Fmd the whole number nearest to the product of 23-20567 oud 

57-87315 

6. There are 24 stations on a railway; single, and return, tickets ai*© 

printed from each station to each of the others, for first, and tuird. 
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class passengers; find the cost, at 3d per 100, of a thonBanii 
tickets of each kind 

7. The value of an estate is £6967, lOs Legacy duty and legal expenses 

together amount to £3, 6s. per £100 After these deductions, the 
estate is equally divided among five legatees Find, neglecting any 
fraction of a penny, the sum which each receives ^ 

8. A tobacconist makes a mixture of tobaccos in the proportion of 6 Ibs^ 

which cost him 5s 4c2 per lb , 4 lbs which cost him 6s 3d per lb 
and 1 lb which cost him 8s , if he sells the mixture at 
per oz , find, to the nearest unit, his percentage of profit 

9. Eind the number of cubic yards of soil excavated in making a ditch 

20 yards long, 2 feet deep, 1 foot wide at the bottom, and 
18 inches wide at the top 

to A closed rectangular box, made of wood one inch thick, measures 
inside 10 in by 8 in , by 6 in , show that just as much wood is 
used as would fill the box 

If the board used were 6 in wide, what length of board would 
he needed’ 


X. 


1. Without performing the division, find the remainder when 3658427 

IS divided by (i) 4, (ii) 6, (lu) 9, (iv) 125 

2. A householder’s coal bill for a winter quarter, when 6 fires are bum- 

mg for 15 hours a day on the average, amounts to £6, 7s 6d 
What should it amount to for a summer quarter when only one fire 
IS burning for 12 hours a day, and 6 tons can be bought for the 
winter price of 5 tons’ 

3. Emd the average of the fractions — 

7 + 4 7-4 7x4 7-^4 

9 + 6’ 9-5’ 9x6’ 9 — 5 

4^ A metre is 39*37079 inches, show that the difference between 35 
yards and 32 metres is less than one-fifth of an inch 

6. What integral nnmber of centimes per decagram corresponds moat 

nearly to the price 5 farthings per ounce, if £100 = 2516 francs, 
and 100 kilogrammes = 220 pounds’ 

If the manufacturer marks the prices of motor-cars 40 per cent above 
prime cost, but allows a trade discount of 20 per cent off list prices, 
what is his profit on a car which he sells for £350’ 

7. In the y^r 1911 the fastest express m England was the 19 pm tram 

from Darlington to York, wnich made the journey in 43 minutes at 
the average speed of 61*7 miles per hour, and the longest non-stop 
run was made by the 10 30 am trails from Paddington to Ply- 
mouth, a distance of 225*75 miles, m 4 hours 7 minutes; find, 
to the nearest tenth of a mile, the distance from Darlington to 
York, and the average speed per hour of the Plymouth express 

8* Two enclosures have the same peiimeter, 60 yards ; one of them is a 
square, and the other is a rectangle half as long again as it is wide ; 
find, the area of each enclosure 
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9. Emd, neglecting any fraction a penny, the net half-yearly dividend, 
less income-tax at Is in the pound, which results from £ll,3d6, 
14s of stock which pays 4 per cent per annum. 

VO. A page of the Daily Mad measures 23^, by 17^, inches ; if one copy 
consists of ten pages, and a million copies are printed, show that the 
quantity of paper used for one day’s edition would cover a farm of 
more than 320 acres 


Y. 


1. Given that the product of 73 and 37 is 2701, deduce the product 
of (i) 73 and 27, (ii) 83 and 370 


2. If 52 casks of sugar, each containing 7 cwts 2 
£31, 10s per ton, and the sugar is sold at 3|d. 
profit IS made? 

15. Find the product of 


— 4- A + X and 
13 ^ 17 ^ 19 


£ . Ifi , ^ 

11 31 121* 


qrs , are bought at 
per lb , what total 


4w Sound travels at the rate of about 1100 feet, and light at the rate of 
about 200,000 miles, per second, how far off is a thunder-cloud 
when we hear the thunder twelve seconds after we have seen the 
lightning’ 

6. A metre !• 09363 yards, and a hectare is 10,000 square metres; 

express a hectare m acres, correct to two places of decimals. 

6. A cyclist rode at a uniform rate from A to B in 2J •hours He started 

back at the same rate, but, after nding for an hour, he was delayed 
by a puncture for 20 minutes, and for the rest of the way his rate 
was only 6 miles an hour, consequently the return journey occupied 
3 hours altogether. Find the distance from A to B 

7 . A man’s gross income is £720 After deducting the mcome-tax it is 

£687, is 5d The tax is 9d. in the pound on earned income, and 
la 2d in the pound on unearned income What portion of his 
income was earned’ 

8 . If a box of the internal dimensions 5 ft , 2 ft 8 in , and 2 ft. 2 in. 

will hold a quarter of a million sheets of paper each 8 m. by 10 in. , 
what decimal of an inch is the paper m thickness? 

9. On a map made to the scale of 1 inch to 3 miles, a rectangular park 

is represented by a green patch in long and § in. wide; find 
the number of acres in the area of the park. 

10. Divide, to a penny, £327, 165. 8d between three persons in the pro- 
portion of the numbers 13, 35, 41. 


Z. 


1 . Find the sum of all the prime numbers below 100. 

2 . In the year 1911 the number of males in England and Wales was 

17,448,746, and there were 1,178,047 more females than males? 
find the total population, also the nnmber of females to each 
thousand males. 

CM27J 


vt 
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3 A tailor, being asked the price of mcoat, replied, “You may have the 
cloth for nothing, if you will pay for the buttons , a penny for the 
first, twopence for the second, fourpence foi the third, and so on ” 
There were 10 buttons on the coat , what did he want for it’ 

4. Divide twice the product of the sum and difference of the fractions 
and 3f, by half the difference of their squares. 

6. Calculate 

(i) (*041762)^, correct to two significant figures; 

(u) A / correct to the nearest tenth 

V 019206 

6. Evaluate 

1 kilometre — 11 decametres + 34 metres 
i of 35 millimetres + -J- of 7 centimetres* 

7 A contractor undertook to complete a specified amount of work by a 
specified date , he employed 90 men upon the work, but when half 
was done, he had to put on 20 extra men in order to fulfil his 
contract, how many men should he have employed at first’ 

8. Express the decimal 432 84 in the scale of radix five 

9. A and B run a race, B has 40 yaids* start, A runs 10 yards while 

B runs 9, and A wms by 4 yards , find the distance 
Also, if A ran at the rate of 16§ miles per hour, find how long B 
would have taken to run the whole distance 

10 A box, whose neatest internal dimension is 9| inches, wiU just hold 
a thousand pieces of chalk, each piece of chalk is 3J mches in 
length, and its cross section is a square IJ inches in girth, fin^ the 
other dimensions of the box 


A A. 


1. Emd a square number, between 1000 and 2000, which is exactly 

divisible by 13 

2 . In a butcher’s biU, when the exact cost of an item cannot be expressed 

in halfpence, the number of hal^ence next above the exact value, 
IS charged Make out a hill for 3 lb 11 ozs of mutton at lid 

f er lb , 9 ozs of suet at B^d per lb , 6 lbs 5 ozs of beef'*at 
0^. per lb , and 4 lbs 6 ozs of pork at 9d. per lb. 

3. Eind, to the nearest miUion, the product of 478650 and 3942, usjpg 
no unnecessary figures 

4* To what degree of approximation is the following statement correct? 
£2, IBs 7d , 3 sq. yds 5 sq ft _r 545 metres 94 cm 
175 5d 2 sq ft 80 sq in 35 metres 

6. There are 87 hnks in a piece of chain , the external length of each 
link IS 2 inches, and the mtemal length is 1^ inches , what is the 
outside length of the chain’ 

3. Water is about ti^ice as heavy as deal; find, approximately, the 
weight of an empty packing-case made of deal boards 1 mch thick, 
the external dimensions beincr 4 ft 6 in 2 ft 11 in . 2 ft 4 in. 
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7 If A’s income were incieat>ed 15 %, and B’s income were decreased 

by they would be equal, the sum of the tT^o incomes is 

£810; find A’s income. 

8 A foot-rule is held vertically a yard away from a lighted candle ; find 

the length of its shadow on a wall distant 10 feet from the candle 
and 7 feet from the foot I ale 

9. A paper bag when empty measures 12 in by 7 in , when loaded 
with sugar it foims a package 6 in long, 4 in wide, and 3 in. 
thick ; compare the amounts of paper that can be seen in each case 

10- A plan of an oblong field of 4 acres is made on the scale of half an 
inch to one cham, and one side of the plan is 4 inches in length; 
if fencing costs 2s 9d per yard, find the least cost at which the 
field can be divided into two equal fields 

BB. 

1 . A boy multiplied 563 by a number and obtamed the answer 249864, 

but the figures 9 and 8 were incorrect , find the multiplier 

2 . The earth is more than ninety milhon miles distant from the sun; 

estimate, roughly, the time it would take an aeroplane, flying con- 
tinuously at the rate of fifty miles an hour, to reach the sun &om 
the earth 

3. Emd the smallest multiplier of *48375 which produces an integral 

product 

4. In the year 1912 the expenditure of a certam hospital was at the rate 

of a penny per second, but the income for the year was sufficient 
‘ only to cover an expenditure of 340 guineas a day ; find the deficit 
for the year 

6 . If a cubic foot ot wood weighs about 33 lbs , how many kilogrammes 
wiU a cubic metre of the wood weigh? (1 yard = -9144 of a metre.) 

6 . When equal sums are invested in each stock, which jields the largei 
income, 3 per cents at 77, or 5^ per cents at 131^’ 

State why you know, by inspection, that the answers attached to the 
following questions must be wrong — 

(i) “ Find, to the nearest penny, the value of 4*3248 of £1. Ana. 
£4, 65 7d ” 

(u) « Fmd the G 0 M of 984 and 1148 Atis 132.’^ 

(in) ®^If the cost of pavmg a rectangle 10 ft 6 in by 13 ft is 
£2, 55 6d , what is the cost of paving a rectangle 21 ft. by 
26 ft ’ Atis £4, ll5 ” 

8. iShow that the number 6f re\ olutions made m five seconds by a bicycle 

wheel which is 28 inches in diameter, gives the speed m miles per 
hour at which the bicycle is travelling (Circumference of a circle 
= X diameter ) 

9. From a 36-gallon cask of brandy 4 gallons were drawn out, and the 

cask was filled up with water , then 6 gallons were drawn out, and 
agam the cask was filled up with water; finally 9 gallons were 
drawn out; how much brandy was left m the cask’ 
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1 0 A boy 13 due at a certain place at^ a certain time daily ; on Monday 
he starts at 8 30 am, and, walking at 3| miles an hour, he w 
5 minutes late , on Tuesday ho starts at 8 40 am, and, cycling at 
10 miles an hour, is 5 minutes early , how far has he to go’ 


cc. 

1. One Saturday morning a builder cashed a cheque at his bank, and took 

away with him £40 in sovereigns, £12 in half-sovereigns, £12 in 
silver (no three-penny bits), and lOs m copper, out of this cash he 
paid the wages of four foremen £2, 5s 5d each, 23 mechanics 
£1, 185 9d each, and 9 labourers £1, Is 3d each, how much 
cash had he left (i) altogether , (n) in gold, silver, and copper, re- 
spectively, if he only used copper when necessary’ 

2. Eind t^bree numbers, between 2600 and 3000, eaeh of which is a 

common multiple of 21, 24, and 28 

3 . Evaluate, correct to two places of decimals, 

- 3H 

764 ^ + 31 ^ 

4. Kilometres are converted into miles with a fair degree of accuracy by 

multiplying by 10 and dividing by 16, more accurately, by multi- 
plying by 100 and dividing by 161 Ihnd in miles, correct to two 
places of decimals, the difference of the results obtained by the two 
methods in the case of 628-75 kilometres 

6 One clock gauv! 2 mins m 12 hours, another loses 2 mins in 
36 hours, both are n^t at noon on Tuesday, on what day, at 
what hour, will they diner by 15 minutes, and what time wifrthe 
fast clock then indicate’ 

6 The inhabitants of a Swiss town speak French, or German, or both 
If 73 per cent can speak French, and 87 per cent can speak 
German, what percentage can speak both languages’ 

7 . Find the dividend at 18^ per cent on 72 bank shares of £60 on 

which £8 per share has been paid up 

8. Fmd, correct to two places of decimals, 7 — 5 - 3 Vl^ 

9. The distance of P from Q is 7 miles An aeroplane flew from P to,Q 

against the wmd, and then back, in 22 minutes If its speed was 
decreased by per cent when flymg against the wind, and 

increased bv 5 per cent when flying vnth the wind, how lo^ig 
would the flight have taken had there been no wind’ 

l(X The diagram given is the plan of the cross section of an embankment, 
scale 1 to 1(X), find, approximately, tjie number of cubic metres 
of material in the embankment per kilometre of length 
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pD. 

1. A grandfather clock, which struck only at the hours, went without 

stopping from 10 A m 10/10/01 to 10 am 10/10/09, how many 
times did the hammer hit the bell during that period’ 

2. Divide 2225 into two parts, such that of one part is equal to 

1-S75 times the other part 

3. A quart of water weighs 175,000 grams, and a litre of water weighs 

154,000 grains , find the smallest whole number of quarts which is 
equivalent to a whole number of litres 

4^ The male population of Bulgaria is 2,200,000 The losses m the late 
war were — 

Killed 330 ofiSlcers, 29,711 menj 
Wounded 950 officers, 52,550 men. 

Missing . 3193 officers and men. 

Express the total losses, in killed, wounded, and missing, as a per- 
centage of the male population 

6. If a person invests £1000 in 2^ per cent consols at 74f, brokerage 
i, what quarterly dividend will he receive, income-tax at 1 a 2S. 
m the pound having been deducted’ 

6. A floor 11 ft 6 in square is paved with black and red tiles arranged 
alternately ; each tile is 6 inches square, and there is a black tile at 
a comer, how many tiles of each colour are there’ 

7 The base of a rectangular cistern is 5 ft 9 in by 2 ft 11 in ; to 
what depth, to the nearest inch, will 80 gallon^ of water fill it? 

8 . A boy, being asked his age, replied, 

“Twice what my age will be ten years 
hence is seven times what it was ten 
years ago” Find his age 

9« A cubic centimetre of iron weighs 7 • 76 
grams; find, to the nearest kilogramme, 
the weight of an iron girder 5 4 metres 
m length, and of the cross-sectional 
dimensions mdioated in the diagram 

■^Of Air consists of mtrogen and oxygen, and 
the oxygen is 20-8 per cent of the 
volume ; the weights of equal volumes 
of oxygen and nitrogen are as 8 is 
to 7 ; what percentage of the weight 
of the air is oxygen? 

EE. 

k By inspection evaluate 

•4 of a docrorjuLLoure “f" 550 centimetres 
-7 of a metre + 12 decimetres 

2 If 18 boxes of sugar, each contaimng 1 cwt 2 <jrs. 14 lbs , are 
bought at £21 per ton, and the sugar is sold at Bdf per lb,, find 
(i) the total cost; (ii) the cost per lb , (ui) the total profit; (iv) the 
percenta«e profit. 
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3. Pmd, shortly, ^ 

(i) the sum of 3^ x 4^ and 2| ~ ^ • 

(u) the integer nearest to (9 97)® , 

(m) the product of Vl76 and \/275 

4 . !Find, correct to four places of decimals, the sum of the senes 

6 2.6® 3 6» 4 6^ 

6. If the letters P, 1, r, n, are used to denote principal, interest, rate per 
cent, number of years, respectively, construct with them four 
formulfie, each formula expressing one of these four quantities in 
terms of the other three, and use one of the formulae to obtam the 
rate at which the interest on 3 pounds for 3 months is 3 pence 

6. In the^ Fahrenheit thermometer freezing-point is marked 32 degrees 

and boiling-point 212 degrees, in the Centigrade thermometer, 
freezmg-point is 0, and boilmg-pomt 100, degrees 

What reading F corresponds to (i) 5® C ; (ii) 35® 0 ; (in) 80® 0 , 
and what readmg C corresponds to (iv) 95® F , (v) 69® F , (vi) 
14® F ’ 

7. When a man 5 ft 6 in in height stands a yard away from a lamp- 

g ost 10 feet high, what is the length of his shadow thrown by the 
imp on the pavement? 

8. How many posts, set 8 feet apart, and how many rails, three between 
each pair of posts, are required to enclose a square field whose area 
IS 1 ao 2 ro 16 po ’ Aad what is the total cost at lOJd per 
post and 4^(f‘ per rail’ 

9. I have an appointment at B at a certain time , I find that if I go ^ B 
by the 12 50 tram, which travels at the average speed of 40 miles 
per hour, I shall arrive at B ten minutes too late for my appomt- 
ment, but if I go by the 11 35 train, which travels at the average 
speed of 30 mues per hour, I shall arrive at B with half an hour 
to spare, how far is it to B’ 

10. Which IS greater, and by how many square feet, a square, or a circle, 
each 200 feet m perimeter’ 


FF. 


1 Express m figures the number of milhgrams lu a tonne 

2 Excludmg unity, how many common factors have the numbers 5Q|[)6 

3. Find, to the nearest tenth, the results required to complete the 
following table of census returns — 



1901 

1911 

In 01 ease, or 
Decrease, % 

Scotland 

4,472,103 

4,759,446 


Ireland.. 

4,458,774 

4,381,951 
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4 , The total thickness of a book is 4 3 cm., each of the covers is 

2*5 mm in thickness, the total number of pages in the book is 
vin + 632 + four blank , find, approximately, the thickness of the 
paper 

5, The floor of a room 18 ft 6 in long and 13 feet wide is covered 

with linoleum, if the room had been 2 feet longer and 1 foot 
wider, the linoleum would have cost 105 4:^d more than it did 
cost, find its cost 

6, If by a reduction of 10 per cent m the duty on tea, the consumption 

of tea was increased by 10 per cent, how would the revenue from 
the duty be affected^ 

7> The weights of three boys, A, B, C, are 9 st 10 lbs , 8 st. 7 lbs , 
7 st 4 lb , their heights are 5 ft 6 in , 5 ft 9 in , 4 ft 6 in ; and 
their ages are 16 yrs 3 mo , 15 yrs 2 mo , 14 yrs 1 mo. If a 
gmnea were divid^ among them in proportion to their weights, 
another guinea in proportion to their heights, and a third guinea in 
proportion to their ages, how much money would each of the boys 
receive’ 

8. There are two mixtures of wine and water , in the first the ratio of 

wine to water is 6*1; m the second it is 7 : 1 , - if a third mixture 
be formed from a gallon of each of these, what will be the ratio of 
wme to water m it’ 

9. An old lady is half as old again as her son, 31 years ago she was 

twice as old as he was ; how old is she’ 

to. Miss X walked up Snowdon from Llauberis, rest^ for an hour at the 
inn on the summit, and then came down the same way; she left 
Uanbens station at 11 15 and reached it again at 3.35, making 
the ascent at the rate of about 2^ miles per hour, and the descent 
at the rate of about 5 miles per hour, find, to a quarter of a mile, 
the distance from the station to the summit 


GG. 


1 . On and after Monday, May 5, 1913, the price of the Times was re* 

duoed from 3d to 2d , find the difference in the cost of that 
newspaper for the years 1912 and 1913, assuming that it is not 
published on Christmas Day 

2. When sugar costs £33 per ton wholesale, what is the lowest price, 

expressed m our coinage, at which it can be sold per lb. without 
loss, and what is then the gain per cent? 

3. The quickest passage from England to America has been made by the 

Maurttcmm in 4 da^, 10 hours, 40 minutes at an average speed 
of 25 knots per hour A knot is 6080 feet, find, to the nearest 
hundred, the number of nules in the passage 

4 . A bill for £547, 10s , due on May 26, is discounted at 4 per cent 

cm April 11 , find the banker’s charge, omitJang days of grace. 

6- A sheet of cardboard is formed into a hollow cylinder which is lOJ 
inches in length and 2J inches in diameter; find, to the nearest 
square inch, Sie area of the sheet 
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6. If a sum of £2, 4^ Id were equally divided among a nnmoer c* 

gills, and each girl leceived as nfaaiy pence as there were girls, how 
many girls were there’ ’ 

7 . Find, to the nearest cubic foot, the quantity of brickwork m a wall 

which IS 42 feet in length and 8 feet in height, the width of the 
wall being 9 inches, except in the case of the two lowest courses of 
bncks, which are 18 in and 13^ in in width respectively, and 
each course is 3 inches in height, allowance is to he made*for a 
doorway 7 ft by 2 ft 6 in 

8. Two persons start from the same place at the same time , one travels 

at the rate of 4^ miles per hour, and the other at the rate of 
3| miles per hour , how far apart wtlU they be in 4 hours (i) if both 
travel northwards, (ii) if one goes north and the other south 
(ill) if one goes north and the other east’ ’ 

9. Iron iji 7*75 times as heavy as water, and a kilogramme is the weight 

of a cubic decimetre of water Find, to the nearest kilogramme, the 
weight of a sohd cube of iron, the edge of which measures 2 metres 
26 centimetres 

1 0. How many equal cubical blocks, each as large as possible, can be built 
up so as to form a sohd 15 feet 2 in m length, 10 feet 6mm 
width, and 8 feet 2 in m height’ 


HH. 


1. When 87792 is divided by a certam number, the successive remamders 
are 183, 104, and 1 , find the divisor and the quotient 

2 Find the cost of 83 tons 7 owts of steel at £5, 85 6d per ton, 
also the volume of the steel at 488 lbs per cubic foot 

3. Work the following questions by short methods — 

(I) Evaluate 

(II) Find the value per lb. of a mixture formed of 454 lbs of tea at 

25 4id. per lb with ^7 lbs at 28 IJd per lb 
(m) A square of side 4 *53 cm is cut out of a square of side 16-47 
cm , find the area of the remnant 

In the Fahrenheit, Centigrade, and Eeaumur thermometers, freez7ntf^, 
and boiling, pomts are marked, respectively, 32®, 212®, 0®, 100^; 
0®, 80®, find the readings 0 and R which correspond to 104® F , 
and the readings F whi^ correspond to 85® 0 and 48® R 

B. A vessel A is full of ^int, and an equal vessel B is half -full of water 
B IB filled up from A, then A is filled up from B, and finally B h 
again filled up from A What percenta,ge of the mixture now m R 
IS water’ 

6. Enghsh lead is worth 2 per cent more than Spamsh, if, when the 
price of English lead is £18, IO5 per ton, the price of Spanish lead 
IS 450 pesetas per tonne, what is the value in English money of a 
Ijeseta’ <1 kilogramme = 2»2 lbs ) 

/* Find the number which exactly contains 23 as many times as the 
number is exactly contained in 8^3 
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8. Trams run botii waj s at intervals of 3 minutes on a road If a man 

walking along the road m-tets two trams, and one tram overtakes 
him, every quarter of a mile, at what rate, m miles per hour, is he 
walking’ 

9, If a £5 note is in circulation for 5 years, find the profit on it made 

by the Bank, reckoning by compound interest at 3 per cent per 
annum. 

1 0 The Suez canal is 99 miles long, and, at the surface of the water, the 
average width is 37 metres ; its cost was about £24,000,000 The 
Panama canal is to be 46 miles long, with an average surface width 
of 400 feet, and its cost is estimated at $400,000,000 Compare, 
roughly, the cost per square yard at the surface of the two canals 


1. Having given that 


II. 

43761 X 43981 = 1924652541, 


deduce the product of 43761 and 45981, and then the product of 
44751 and 45981. 

2 . If 2 htres of wme, costing 4 fr 45 e per htre, are mixed w'lth 

3 htres, costing 5 fr 5 c per htre, and h|Llf a htre of water, 
what IS the cost of a htre of the mixture’ 

3. Express a nule in metres, correct to the nearest metre 

4 . Eind, to the nearest gramme, the weight of a uniform rod of copper 

31 centimetres in length and 20 millimetres in girth, the cross 
section of the rod being a square 

Copper is 8-9 times as heavy as water, and a cubic centimetre of 
^ water weighs one gramme 

6. A school of boys and girls contains 449 scholars, and the number of 
boys IS very nearly -39 of the number of girls, find the number of 
girls 

6. Twenty years ago my age was double the sum of the ages of my two 

daughters; now it exceeds the sum of their ages by one year; what 
IS my age’ 

7 . Find the number which falls short of 4764 by as many tens as it 

exceeds 980 by units 

8. In 3 years at 4 per cent per annum the compound interest exceeded 

the simple interest on a certain sum of money by £12, 13s. 4d.; 
find the sum. 

0, If a ccew row 3 miles down stream in 16 mmutes, and 2 miles up 
stream m 15 mmutes, at the rate of how many miles per hour do 
they row on still water’ 

10 . A mile of paper *003 inch in thickness is wound round a drum, and 
the diameter of the roll is 2 ft. 6 in.; find, to the nearest tenth 
of an mch, the diameter of the drum. 


JJ- 


1. Light takes more than 8 mmutes to reach the earth from the sun, 
and more than 3 years to reach the earth from the nearest star. 
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The san is more than 90 million miles distant from the earth, 
Expiess in figures the distance of" the nearest star from the earth 
attempting no greater degree of accuracy than is onstified by the 
data 

2 K 120 lbs of tea which costs Is fid per lb be mixed with other 

tea which costs Is Qd per lb , and the mixture can be sold, with a 
profit of 20 per cent, at Is lOd per lb , of how many pounds 
does the mixture consist’ 

3 At the last census the population of Ireland was 4,381,951, at the 

previous census it was 4,458,775 ; if the same rate of decrease con- 
tinues, what will it be at the next census ’ 

4 A litre is a cubic decimetre Find, to the nearest litre, the capacity 

of an open tank, made of iron 3 mm in thickness, measuring ei 
temaUy 2*16 metres in length, 85 cm in width, and 66 cm in 
depth^ 

6 One tenth of the contents of a bottle of wine is removed, and the 
bottle IS filled up with water, this operation is repeated again, and 
again, what percentage of wine is then left in the bottle’ 

6 A person invested £6000 m 3 per cent stock at 98^, he also mvested 
m a 6 per cent stock at 10^, on the whole he obtamed interest 
on his eapital*at the rate of 4 per cent , how much money did he 
invest m the 6 per cents’ (Biokerage J in both cases ) 

7. A rectangular park is three times as long as it is wide, and its area 

is 63*48 hectares, how many metres of fencing enclose it’ (100 
hectares = 1 square kilometre ) 

8. At 12 o’clock a team 132 yards in length overtook a man, who was 

walkmg by tbe side of tbe hne, and passed him in 15 seconds 
3 minutes past 12 the tram overtook a second man, and passed 
him m 13^ seconds At what time would the first man overtake 
the second’ 

9 The regulations for parcel post state that the combmed length and 
girth of a parcel must not exceed six feet Find the volume of the 
hugest cardboard box, three feet m length, which may be sent by 
parcel post 

10. If our system of notation was based upon the number twelve mstead 
of ten, what number would be represented by the duodecimal 127 *6, 
and what figures would represent the decimal 43*25’ 


KK. 


1. Given that 88 x 88 = 7744, deduce the product of 89 and 87 

2. Work the following questions by short methods — 

(i) Evaluate — 2^^ — lltVc + iTiTy# 

(n) I X II X H X 

(ih) Express £2-796 — 125 m £, 5 d to the nearest penny, 

(\y) Fmd the number of square yards m the sum of the areas of two 
rectangular plots, one of which measures 137 yards by 
46 yds. 2 ft , and the other 253 yds 1 ft by 137 yards. 
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3, A coal merchant buys 3750 tons of coal for £3640; he sells 2644 

tons at £1, Is Sd per ton^ and the remainder at ISs 9d, per ton; 
•what balance results? 

4 . Given that 1 sq yd = *8361 of a sq metre, express 1 decimetre 

in inches, correct to 3 places of decimals 

5 > If the manufacturer of a machine sells it to a middleman at 25 per 
cent above cost price, and the middleman sells it to the shopkeeper 
for 5 per cent more than he paid for it, and the shopkeeper sells it 
to a customer for £36, lls 6d., making a profit of 10 per cent 
•what did it cost to make’ 

6. In a mixture of lead and tin there is 57 per cent of tin ; how mncL 
lead must be added to a hundredweight of this mixture to reduce 
the percentage of tin in the new mixture to 38’ 

7 * The plan of the cross section of a railway cutting measures 90 cm. at 
the top, 50 cm at the bottom, and 1*5 cm in depth the scale of 
the plan is 1 metre to 1 furlong, find the number of cubic yards 
of earth excavated per mile of the cuttmg 

8. It was stated in a newspaper that the rainfall m one month last year, 
on a certain area, amounted to 1640 milhon tons of water -with a 
volume of 58f milhon cubic feet. Show that both statements 
cannot be right * 

If the first was right, what should the second have been? Hence 
suggest how the error arose 

9« A clerk's salary was £80 for each of the first three years; then it 
was raised £10 a year for 12 years, after which it remained 
stationary. When he retired from work he found that his average 
salary had been £174, IO 5 How many years*did he work’ 

10. If a sum of £6000 was borrowed at 5 per cent per annum, compound 
interest, and was repaid, principal and interest, m three equal 
annual instalments, how much w£is paid as one instalment? 


LL. 


1 , Eind, by resolution into factors, the cube root of 19683. 

2 . The railway from A to B ascends at a gradient of 1 in 300 for 25 

miles from A, and then descends 1 in 200 for 15 miles to B ; how 
many more feet above sea-level is B than A’ 

Qc Standard gold is worth £3, 17^ lO^d. per ounce Troy, and sovereigns 
are worth their weight, which is the heavier, a boy who wei^hf 
6 st. 4 lb or a bag containing 5000 sovereigns’ 

4 . There are three parties in a parliament of 670 members, the Govern- 

ment, the Opj^i^ion, and the Independent, party. If all the 
members voted, and all the Independent jirty voted -with the 
Government, the Government would have a majority of 108; but if 
tualf of the Indei>endent party voted -with the Opposition, and the 
other half abstamed from voting, the Government would be in a 
minority of 18 , find the number of each party. 

5. In firing at a target, an ou^-sr scores 3 points, an inner 4 points, 

and a bi^'s eye 5 pomts. If a marksman makes II per cent 
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misses, 12 per cent outers, 13 per cent inners, and the rest of hig 
shots are bun’s eyes, what percentage of the maximum score does he 
make’ 

6. A man’s earned income exceeds £160 He has to pay mcome-tax at 
in the £ on the excess of his earned income over £160, and 
moome-tax at l5 ^ in the £ on all his unearned income The 
total tax he pays is £7, 9^ 26? , and the portion of his earned 
income on which he pays tax is to his unearned income m the rati< 
of 9 to 7. Find his total income 


7. A rectangular plot of ground, which is twice as long as it is wide, wae 
measured incorrectly, the length being taken a yard too gieat, and 
the width a yard too small, the resulting error in area was 18 
s<iuare yards, find the area of the plot 


8. If 7700 gallons of water are discharged per minute from a reservoir 
by a cyhndnoal pipe 3 ft 6 in in diameter, find the speed of the 
water through the pipe m feet per minute 


9. Evaluate 


V3+1 
V3 - 1’ 


correct to four places of decimals. 


10, A flagstaff was broken by the wind at a point 12 feet from the 
ground, so that the upper part turned down until the top rested on 
the ground at a pomt distant 9 feet from the foot of the staff 
Find the original height of the flagstaff. 


MM. 

1. If the dividend ic 10 times the remamder, and the remamder is 21 

times the quotient, find the divisor Fmd, also, the greatest 
possible quotient 

2. A man found that his income for the year 1912 was such that he 

might raend at the rate of \d on the first day, 2d on the second 
day, 3a on the third day, and so on throughout the year, and then 
have left 3s Sd , what was his income’ 

3 Given that (16334)® = 236,131,666, deduce the square of 163342 

4 Find a multiplier which will convert a speed expressed in centimetres 

per second into the corresponding number of miles per hour 

Use the multipher to find, to the nearest mile, the speed per hour# 
of an aeroplane which flies 20 metres per second 

B Find, to the nearest miUion, the number of gallons of ram that fell on 
a square mile of country in a year when the rainfall was 40 inches 

6. A veranda 8 feet wide runs along two adjacent sides of a house, 

and the perimeter of the floor of the veranda is 38 yards; find the 
cost of pavmg it with tiles 6 inches squarS at 2^ 6a per dozen 

7. A and B have the same number of shots and their bag consists of 

245 head of game If, on the average, A kills five times in six 
shots, and B kills five times m eight shots, how many shots did 
each fire’ 

8. A board 21 ft 6 in m length, 7 m in width, and f in m thickness, 

is given to a boy and he is told to make of it a packing-case to 
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hold 100 copies of a book which measures Of, by by 1, inches. 
Is there sufficient board /or the purpose? If so,~ what external 
dimensions would you suggest for tke box in order to avoid 
needless sawing’ 

9. A flag IS hoisted on a pole by a cord, twice as long as the poiej passing 
through a pulley at the top of the pole, and when the flag is up the 
cord, if stretched out, will meet the ground at a point 30 feet from 
the foot of the pole ; find, to a foot, the height of the pole. 

10. Express a million in the scale of twelve, and the duodecimal number 
etet m the common scale. 


NN 

1, April 8th, 1913, was Tuesday ; what day of the week will April 8th, 
1963, be? 

fh A cubic foot of sulphuric acid weighs about 115 lbs ; ^nd, in kilo- 
grammes, the weight of a cubic metre of the acid. 

3. A contractor undertook to make a well at a charge of Is, for the first 

foot of depth, 2s, for the second foot, 3^ for the third foot, and 
so on. If his bill for the work was £11, 11^ , how deep was the 
well’ 

4. A rectangular tank which is twice as long as wide, and twice as wide 

as deep, holds 400 gallons; find its dimensions* 

6. Three cyclists, A, B, C, start together and nde the same way round a 

track 270 yards in circuit, their rates being 18, 14, 10, yards per 
second, respectively; after how many secoi^s will they again be 
together, and how far from the starting place? 

3. The outer boundary hues of a lawn-tennis court are 78 feet by 
36 feet; the inner boundary hnes are 42 feet by 27 feet 
Emd (a) by measurement on a plan, (6) by calculation, the dis- 
tance between 

(i) opposite corners of the outer boundary ; 

(ii) opposite comers of the inner boundary , 

(lii) a comer of the outer, and the comer nearest to it of the inner, 
boundary. 

7. A town IS Bupphed with water from a reservoir which is fed by a 

stream of uniform volume; when the reservoir is full, if 32,000 
gallons are used daily, the supp^ fails in 50 days; if 37,000 gallons 
are used daily, it fails m 40 days ; how much water can be used 
daily without the supply ever failmg’ 

8- A rectangular metal plate has a circular hole in it; the length of the 
plate is 1-3 metrg^, the width is 80 centimetres, and the thickness 
IS 2 milhmetres, its volume IS 18^*6 cubic centimetres , find the 
diameter of the hole 

9« A party of 4 gentlemen and 3 ladies wish to be taken to a place 
seven miles o$ but there is only one taxi-cab available, and it can 
carry at most but five persons in addition to the driver. The men 
can walk four miles an hour, so all the party start together, two 
walkmg, and the cab, travelling at the average speed of Ifi miles 
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an hour, having deposited a part of its load at a certain point 'on. 
the road, retums to pick up the others If all reach their destm^ 
tion together, how long does the journey take, and how far does 
each of the men walk’ 

Also, if the gentlemen share the cost, and each contributes 3s 
(the charge being 8c? per mile, with an extra charge of 6c? for the 
whole journey, for each additional passenger beyond two); what 
gratuity did the driver receive’ ’ 

10 Divide 86 into two parts, such that when one part is expressed m the 
scale of eight, and the other part m the scale of twelve, they are 
represented by the same figures. 



EXAMINATION PAPEES, 


CAMBRIDGE LOCAL EXAMINATIONS. 

XThe use qf cdgelbradcoil eyrrihdla ancl processes is permuted J 


December^ 1912. PRELiMrerABT (2 hours) 

1. Multiply five thousand and seventeen by four thouf and one hundred 
and seven , and state the answer in words 

2. Divide £7106, 19s. 3d by 396 

3. Bind the Least Common Multiple of 104, S5, .136, 15& 

4. Express m their simplest forms — 

(X) (1 + ^ + ^) x(U-^); 


(li) 


3i + ^ 


5 Divide 1*63 by *068, and multiply 5*49 by *0137. 

6, (a) Fmd the value of 1 *28 of £7, 16s 3d 

(6) Reduce 22 lbs 6 ozs, to the fraction (m its lowest terms) of 
17 cwts 

7. What IS the total cost of 16 sacks of coal, each weighing 1 cwt 
3 qrs. 7 lbs., at 27s. 6d per ton’ 

S. Emd the simple mterest on £297 for 3 years 4 months at 3f per 
cent per annum 

9. I pay 8 francs 25 centimes per kilogramme for tea m Pans What 
would this price bo per poimd in English moneys (Take 25 francs = £1, 
and 2} lbs. = 1 kilogramme ) 

10. I buy a quantity of cofFee at 140s. per cwt , and sell half of it at 
Is 6d. per lb , at what price per lb must I sell the rest so as to gam 
40 per cent on the whole transaction? 


OTuiinoit (2 hours) 


A 1. Fmd the Greatest Common Measure of 4928 and 5852. 
cdso their Least Common Multiple. 


A 2. (i) Divide ?? ^ 


(p) Sunplify 


*27 X -08 
-27 - -03 


by 


4+ 1J‘ 


Find 


255 
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A3 Find, to the nearest penny, 1*45 of £21,55 IJd 
A 4 Find the cost in francs and c^times of asphalting a footpath 
752 metres long, by 2-2 metres broad, at the rate of 1 franc 60 cen- 
times per square metre 

AS A grocer buys 5^ cwts of tea for £38, lOs , and sells 300 lbs 
of it at 2s 2d per lb , and the rest at l5 lOd per lb What is the 
whole profit which he makes on the tea’ 

A 6 Find the simple interest on £316 for 1^ years at SJ per cent 
per annum 

A 7 My income from Government 2^ per cent stock is £43, I65 I 
sell out this stock at 82^ and invest m Japanese 5 per cent bonds at 106. 
By how much is my income increased’ (Brokerage is to be neglected ) 

B 1 The calendar is arranged so that there are 97 leap years and 303 
ordinary years in 400 years If the true length of the year is 366 *2422 
days, find how many whole hours the calendar would be wrong at the end 
of the 400 years 

B 2 A sufficient number of men are engaged to make a dram m 100 
workmg days of 9 hours each They work for 12 days, and then go on 
strike for 3 days, returning on the agreement that m the future they 
shall work only 8 hours a day, they finish the dram By how many 
workmg days is the^ completion of the work delayed’ 

B 3 Two motor-cars compete for 12 hours on a racing path One car 
nans at 46 miles per hour tor the whole time The other runs 10 per 
cimt qmcker than its rival, but, owing to breakdowns, it loses 10 per 
cent of the allowed time for racing Which is the winner, and by what 
distance’ 

B4 The owner of^a 66-gallon barrel of whisky uses 7 gallons, and 
fills up the barrel with water He then uses 8 gallons of the mixturgj 
and agam filling up with water, he draws off 40 gallons of the mixture 
How much pure whisky is left in the barrel’ 

B5 Eggs are imported from France at I5 4c2 per score Two per 
cent are lost by breakage on the ]Ourney One-half of the unbroken eggs 
are sold at 10 for one shiUmg, and tne other half at one penny each. 
What profit per cent is made? 


Senior (2 hours) 

1. How many numbers are theie less than 100,000 which are divisible 
by each of the whole numbers from 2 to 12 inclusive’ 

Simphfy — 

(1) + 

(u) (3Hof6^)-.(4Hof2^) 

3. Divide 999*^99 by -00271, and find the value of 13*86 X 17*06 
-5 8*93 correct to two places of decimals 

4 A horse ran a distance of 2^ miles in 3 mmutes 65 seconds. 
Fmd its speed in miles per hour, correct to two places of decimals 

5 A farmer pays a rent of £470 for a farm containing 330 acres 
What should be the rent of a field contaimng 10 acres 2 roods 36 poles 
at the same rate per acre? 
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■g Find, to the nearest penny, the interest on £13,654 for 25 days as 
7 per cent per annum 

7 Assuming that a square metre contains 1550 square inches, express 
a centimetre as a decimal of an inch to four places of decimals 

8 A path IS 224 feet long and 6 feet 9 inches wide What will be 
the cost of the gravel required to cover it to a depth of inches at 
6^ td per cubic yard’ 

9 A g^cer makes a profit of 33 per cent by selling tea at la, 7d per 
pound What percentage of profit would he make if he were to seU the 
tea at Is 6d per pound’ 

10 A man mvests equal amounts in 2J per cent consols at 77^, and 
in Bank of England stock, which pays dividends of 9 per cent per fl-nrinm 
at 275. From which investment does he receive the larger income? 


OXFORD LOCAL EXAMINATIONS 

March, 1913, Junior (1^ hours) 

1 Make out a bill for the following articles* 5| yds of flannel at 
Is 8d a yard, 9J yds of calico at 5d a yard, 64 yds. of ribbon at 
9|d per dozen yards, and 1^ dozen buttons at 4^£i a dozen. 

2 How many tunes can a ]ug which holds 0-625 of a pint be filled 
from a cask which contains 6 galls 1 qt 1 pt , and what part of a 
pint will be left m the cask’ 

3 Subtract f of £35, 14s SJd from of £73, 16?. 2Jd 

Find the simple interest on £739, 3s 4d for 1^ years at 3^ per 
cent per annum 

5 Find, correct to 3 places of decimals, the number of kilometres 
m a sea-mile, having given that 1 sea-mile = 6081 feet, and 1 foot 
= 0*3048 metres 

6 Find the cost of the paper required for covermg the four walls of a 
room 31 ft 9 in. long, 17 ft 3 m wide, and 13 ft 6 in high, 
with paper bought in pieces and costing Is lOJd per piece, each 12 y^. 
long and 21 in wide 

7. A man had an income of £600 a year from 4 per cent Colonial 
sBock If he sold out at 101^, what sum of money would he receive? 
And, if he mvested this money in a 3 x>er cent stock at 91^, what change 
■^uld there be m his mcome’ (Neglect brokerage ) 

8 Find the greatest and smallest numbers, each of 4 digits, which are 
perfect squares. 

9 A hole 8 yd 2 ft 7 m long, 5 yds 1 ft. 11 in broad, and 
2 yds, 1 ft 3 m deep Is to be filled up exactly with uniform cubical 
blocks fitting closely together. If the blocks are made as large as possible^ 
find the number required and the number of cubic inches m each block 


tM273 
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Senior (IJ hours) 

a 

1 Express | of £3, 23 *l\d as the decimal fraction of £6 

2 What IS the annual rent of a field containing 7 ac 3 ro 15 po 
at £1, 105 8d per acre’ 

3 What IS the smallest number by which 273 must be multiphed to 
give a multiple of 357’ 

4 A grocer buys 28 lb of tea for two guineas, but 1 lb is damaged 
»nd rendered worthless , at what price per lb must he sell the remainder 
in order to gam 12J per cent on his original outlay’ 

5 If 25 francs 20 centimes are worth 4 84 dollars, find the value 
in dollars and cents of 500 metres of silk worth 12 francs 50 centimes 
pel metre 

6 A second-hand bicycle is marked for sale at £2, IO 5 , twelve 
months’ credit being allowed for payment What should be, to the 
nearest sixpence, the cash price of the bicycle when money receives three 
per cent interest’ 

7 A person derived an annual income of £420 from 2\ per cent 
consols He sold out at 78f and mvested the proceeds in 5 per cent 
debentures, thereby increasing his income by £52, IO 5 What was the 
price of each £100 ^debenture’ (Neglect brokerage ) 

8 Pmd the total area of the inside surface of a rectangular box, with 
lid, made of wood f in thick, the outside measurements being 4 ft 
4J in m length, 2 ft 7i in in width, and 1 ft 9 in in height 

9 Each railway passenger is allowed to take a certain weight of 
luggage free, but is charged §d for each lb in excess of that weight 
Three passengers hapl to pay 26 , 2s 6d , and Ss 6d respectively for 
excess luggage , but, if one passenger had taken all their luggage, he 
would have had to pay £1, 65 9d , how much luggage is each passeiTger 
allowed to take free’ 


LONDON UNIYEBSITY MATEICULATION EXAMINATION 

1913 

1 Find the square root of (73*5987 — *025384), to one decimal plac^, 
and evaluate {0*071432}®, to three significant figures. 

2 A cyhndncal pipe 2^ feet in diameter discharges 3300 gallons pqr 
minute from a reservoir Fmd the speed of water in the pipe, (1) in feet 
per mmute , (2) in miles per hour [Take 1 cub ft = fij gallons , area 
of circle = 3f X (radius)^] 

3 If a coinpany earns a profit of 24 % on fos capital, and out of this 
profit pays a dividend of 7 % on the capital, places £1600 to a reserve 
fund, and carries forward £1375 to next year’s account, find the amount 
of capitaL 
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boabd of education pbeliminary examination 

FOR CERTIFICATE 
1912 (1| hours) 

1 Find to the nearest centime the simple interest on 32,127 francs for 
4 years at 3i per cent (1 franc = 100 centimes ) 

2 You are given that 271352 = 13 x 208733^5- State to five significant 
figures the quotient when *0271352 is divided by -013. 

3 A number of square tiles are arranged in one large square. How- 
many tiles are used m making the large square if the total number along 
its two diagonals is 37’ 

4 A cricketer played 37 innings m Australia during the winter and 
41 innings in England during the summer. His average number of runs 
in an innings was 18*25 in Austraha and 20*12 m il^gland* Calculate 
to two places of decimals his average for the year. 

5 Find the smallest whole number by which 12096 must be multiphed 
that the product may be a perfect square 

6 From a cask of spirits one-hundredth part is withdrawn and replaced 
by water From the mixture one-hundredth part is drawn and replaced 
by water and a similar operation is again performed, ^md the nercentage 
of spirit left 

7 A pint mug weighs 7 ounces when empty and 2 lbs 3 ozs when 
full of treacle By how much does the weight of a gallon of treacle exceed 
the weight of a gaEon of water’ 

8 A rectangular table is 5 feet 9 inches by A ^ inches A 

rectangular cloth 8 feet 6 inches by 3 feet 10 inches is spread un- 
folded on the table so that the longer sides of cloth and table are paralleL 
What fraction of the area of the table top remains uncovered by the cloth, 
and what fraction of the cloth hangs perpendicularly over the edges of the 
table’ 

9 Twenty-five children are making cardboard trays A square of side 
8 inches is used for each tray. Find the total amount of cardboard used, 
if each child makes one tray 

The cardboard was bought m sheets 18 inches long and 10 inches 
wide. How many sheets would be required and how much cardboard 
would be wasted’ 

^ 10 The number of school children in a town increases by 4 per cent 
in a year How many children will there be at the end of two years if 
there are now 36,250 children at school’ 

11 Work the following questions as shortly as you can — 

(i) Find the co st of 167 art icles at l5 8d each 

(ii) Simplify ^ Vl75 

(lu) Which is the greater - or 

7t-r TT 7t + 

<iv) A bicyclist travels at the rate of 12 miles an hour How 
far will he travel m 5 hours 52^ minutes'’ 

12. Draw a rough diagram to illustrate the usual steps in the addition 
i -h h showing clSirly that the sum is 
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{From the Pcup&r cm Mcuthematica ) 

1 

1 A rectangular grass plot, -whicli is 23 feet long and 18 feet wide 
IS bordered by a gravel walk 4 feet wide Find the cost of the gravel at 
4s 6c? per cubic yard, if the walk is gravelled to a depth of 3 inches. 

2 A railway passes in succession through three towns, A, B, C. The 
fare from A to B is l5 6d , from A to C Is 11c? , and from B to C 6d 
For all journeys up to and including 20 miles the railway company 
charges at the rate of Xd per mile , whilst for every mile thereafter it 
charges at a uniform lower rate What is this rate ’ 

3 A watch chain consists of 65 circular links The outside and 
inside diameters of each link are 7 and 4 8 mm respectively Calculate 
the extreme length of the chain What would be the length if one 
were cut off’ 


BOARD OF EDUCATION SCIENCE EXAMINATIONS, 1912 
{From the Papers in Practical Mathematics ) 

From the Lower Paper 

1 Without using logarithms compute by contracted methods 

3.207 X 0.01342 - 9.415 

2 A hollow circular cylinder of cast iron is 10 inches long and 3 
inches mside diameter , what is the outside diameter if the cylinder weighs 
30 lb ’ [One cubic iCioh of cast iron weighs 0*26 lb ] 


From the Higher Paper 

Without using logarithms, compute by contracted methods so that 
four significant fibres shcdl he correct, 10 32 x 0 005231 — 0-02076 


CIVIL SERVICE EXAMINATIONS, 19X2 
BOY CLERKS 
First Paper (1 hour) 

1 The population of one village is 3597 and that of another is 2909. 
How many people are there in the two villages fbgether’ 

2 In an mstitution there are 540 patients How many wards are 
required if each ward can accommodate 36 patients’ 

3 A motor track is 2 miles 3 furlongs m length Express this m 
yards 

4. The line below is the width of the cover of a book Measure its 
l^gth, as shown by the distance between the two small cross-pieces, m 
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jneferic measures as accurately as you can and write it down in your 
answer book 


5. The len^b of the cover in Question 4 is 1*3 times the width 
Fmd the length to the nearest millimetre 

6 Using your results in Questions 4 and 5, draw a figure of the actual 
size of the cover of the book. 

7 What IS the cost of 6^ pounds of meat at a shilling a pound? 

8 How many pieces of silk each 3^ yards long can be cut from a piece 
of this material ^ yards long’ 

9 What is f of £2, IO 5 Bd ’ Give your answer to the nearest 
penny. 

10 A grocer has a stock of SJ cwt of cheese If he sells 30 per 
cent of his stock, find the weight sold in pounds, to the nearest pound 

11 A vat of liquid contained 81 gallons After some ^ime it was 
found that owing to a leak only 76 gallons 2 quarts remained lbq)ress 
the amount left as a percentage of the ongmal quantity. 

12 Fmd the cost of 17 htres 60 centilitres of spirit at 4s 7c?. a 
litre 

13 An aeroplane flies 22 miles m 27 mmutes 4(]^ seconds How far 
does it travel in one hour at this rate’ Give your answer to the nearest 
mile 

14 The area of the top of a rectangular box is 1 so. metre 7 sq deci- 
metres If the height of the box is 7 decimetres, find the volume of the 
box in cubic decimetres 

15. The base of a rectangular cistern is 4 ft 3^ m by 3 ft. 10 in 
To what depth will a cubic yard of water fill the cistern? Give your 
anSwer to the nearest mch 


Second Paper (1^ hours) 

{You are not restricted to ar%t\met%ccd methods ) 

1 Two men A and B, who had previously lived alone, agree to share 
rooms and divide the expenses equally, and their jomt ex^nses for board 
and lodgmg for a jear are £225, 12a If A’s average weekly expenditure 
for boam and lodging had previously been 52s 6cf and B’s 49^. 6c? , find 
how much each saved m the year (52 weeks) by their hving together. 

2 A room measures 18 ft by 12 ft Taking a side of a square in 
your book to represent a foot, snow by means of a diagram how many 
square yards there are m the floor of the room 

The floor is covered by^a carpet measunng 16 ft 6 in. by 11 ft. 3 m. 
which costs £7, and a surround of linoleum costing Ss. 3d. a square yard, 
Assummg that an exact number of square yards of Imoleum must be 
bought, and that there is a charge of ^ per square yard of floor space 
foT* Etying carpet and Imoleum, find the total cost 

3. The tunnel recently opened at Woolwich is a tube 1635 feet long 
with an mside diameter of 11 ft 2 m A tube L feet long with an in- 
side diameter of I> feet haa a volume of 0*7854 x L x D x D catnc feet. 
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EXAMINATION PAPERS 


Pmd the volume of the tunnel in cubic feet Give your answer to ^the 
nearest thousand ^ 

The tunnel took 25 months to complete How many cubic yards were 
finished on the average per month’ Give your answer to the nearest 
integer 

4 A man cycling at 7h nnles an hour meets a body of troops which is 
1^ miles long and is marching at 2^ miles an hour How long does he 
take to pass it’ 

5 The figures below show the bottom and side of a rectangular block 
of wood drawn to a scale of one-tenth, that is, each line represents one- 
tenth of the actual length The block is out up into smaller rectangular 



blocks, bv cuts which divide each edge into three equal parts How many 
of these blocks will there be, and what will be the dimensions of each in 
centimetres’ If the block weighs 19 kilograms, what is the weight (to 
the nearest tenth of a kilogiamme) of a cubic decimetre of the wood’ 


WOMAN AND GIRL CLERKS (2 hours ) 

1 A plot of land which measures 21 acres 1 rood 14 poles is sold at 
£63 an acre Emd the amount of the bill 

2 A piece of wood is 10 ft 6 in long, 4J in across, and 3^ in 
deep What is its volume, and how much will it weigh if a cubic foot 
of the wood weighs 53 lb ’ 

3 The total amount of wheat imported into the United Kingdom m 

the year 1910 was 105,222,638 cwts , and of this amount 48,116,138 cwts 
were received from countries of the British Empire What percentage, 
to the nearest integer, of the total amount imported was obtained from 
countries of the British Empire’ ^ 

Find the value, to the nearest million pounds, of the total imports of 
wheat in the year mentioned at the rate of 35s 6d per quarter, assuming 
that on the average the wheat weighed 62 lbs per bushel 

4 A tram travelled via the Severn tunnel frc^ Newport to Paddington, 
a distance of 133f miles, in 2 hours 30 minutes The time of passing 
through the tunnel, which is 4 miles 636 yards long, was 6 minutes 
35 seconds 

Taking the journey as a whole, what was the average number of feet 
the tram passed over in one second’ What was the average number of 
feat the tram passed over in one second in its passage through the timnel’ 
Give your answer m each case to the nearest whole number 






CIVIL SERVICE EXAMINATIONS. 
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16 , The number of cubio feet in a parcel of uniform circular section may 
be calculated from the formula * 0*0796 x o x gr x where g is the number 
of feet in the girth and I the number of feet in the length of the paroeL 
The dimensions of three parcels of this shape were as follows . — 

( 1 ) girth, 43 inches; length, 29 inches; 

(n) girth, 48 inches; length, 24 inches; 

(ill) girth, 53 inches, length, 19 inches 

Find which of the three parcels contained the greatest number of cubic 
feet, and find what this number was to the nearest tenth 

6 The figure below is the plan of a hall, every distance in the hall 
being 400 timea the corresponding length on the plan Two rectangular 
blocks, indicated on the plkn, are to be filled with rows of chairs. For 
eaeh chair allow a side-to-side distance (or breadth) of at least 51 cm , and 
for each row a baok-to-front distance (or depth) of at least 65 cm From 
measurements of the plan find how many chairs there can be m one row of 
a block, how many rows each block will hold, and how many persons can 
be seated in the two blocks. 






ANSWEBS 

TO THE EXERCISES OF PART I 


I, 1, Thirty thousand^ eight hundred 2. Fifty one thousamd, and twenty. 

3. Eighteen thouaand, two hundred 4-. Seventy thousand, and twenty' 

5- Three-hundred-and-eighty-four thousand, six hundred-and ten 
6. Four-hundred-and-twenty-three thovsand, six-hundred-and fifty-four 
T- Two milltou 8 Three mtllion, three thotAsand, 

9. Seven-hundred thotisand, one-hundred 
to. One-hundred-and-sixty thousand, and eleven 

11. Five-hundred-and-three thousand, and ten 

12. Six-hundred-and-seventy-five thc^and, and thirty-two 

13. Three mUhon, five-hundred-and-three thcmaand, and seventy -one. 

14. Four mdUon, four thousand, and four 

15 Thirty-two midlxou, five thousand, seven-hundred-and-one 

16. Sixty wUhon, six-hundred thousand, seven-hundre<i-aud-fifty-two. 

17. Ten mtUion., one-hundred-and-one thousand, and ten 

18. One-hundred-and-twenty-two thousand, and twelve 

19. Thirty-three mtUton, three-hundred-and-thirty-three thousand, three- 

hundred-and-thirty-three. 20. Fifty mdZtan. 

21 Eighteen maUxon, eight-hundred thousand, and eight. 

22. Nineteen mdlion, nmety-nme thousand, and mne^. 

23. ”Five-hundred-and-Bixty-soven Tndlton, eight-hundred-and-two thou- 

sand, and five 24. Ten Tudlxonei, seven thousand, and sixty-three. 
25 Three-thousand-seven-hundred -and -fifty -SIX TnUlton, four -hundred - 
and-twenty-one thousand, eight-hundred-and-seventy-one 

26. Eight- thousand-three-hundred miUxcm, two-hundred -and -thirty-five 

thousand, and seven. 

27. Three-hundred- and-eight-thousand-and-fifty-six mdlxou, three-hundred 

thousand, and seventy-two 28 One hxUxon 

29. Two-hundred-and-thirty-six-thousand-seveii-hundred-and-fifty TmUxon, 
eight-hundred-and-forty-six thousand, three-hundred-and-seventy-four. 

30. Three biZlton, eight-thousand-seven-hundred miUiofi, fifty thousand. 

31. 17,020 32. 102,700, 33. 650,000. 34. 543,011, 

afe 3,700,070 36. 13,001,300 37. 6,694,387 38 23,000,110. 

39, 401,040,440 40. 768,675,686 41 80,018,000 42 7011,060,300 

43 1003,001,003. 44 49281,550,660 45 100070,014,008 

46. 360000,306,036. 47. 200020,020,200 48. 1,000001,001,001 

49 17,890045,796,016 50 19,001090,100,900. 61 19. 62. 24 


53. 58 

54. 45 

66. 76. 

66. 68. 

67. 

49. 

68. 83 

59 104 

60. 160 

61. 89 

62 95 

63 

112 

64 204 

65 166 

66. 144 

67 284. 

68 540 

69. 

390. 

70. 555 

71 790. 

72 679 

73. 1764. 

74. 1647 

76 

1885 

76. 1566. 

77. 1588 

78 1666 79. 

1789 80. 

1899 


81. XXXIV. 

82. XI/VI 

83. 


84. T^xxxvn 


86. XCIX. 

Cm 84) 






A 
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ANSWERS. 


86 com 87 DLV 88. COOCXSHI., or CDXXin 

89. cccxxrv 90 DLX 91 'MCCXU 92 MCCOXXXVI 
93 MDCCLIX 94 MDOCCLXVn 96 MDCCCXOI 

96 MC 97. MOCOOXm , or^ODXin 98 MDCIXXXIX 
99. MD CGCLXXXVin 100 V 


IL 

1 74040 2 258704 


3 2958S6 

4 673753 

6. 

676758 

6 309361 

7 

450192 

8 489952 

9. 516526 

10 

1866945 

11. 8423336 12 

14492458 13 43520 

14. 292112 

15. 

405452 

16 58569 

17. 1691716 

18. 969785 

19 7051968 

20 

88126046 21 181. 

22. 338 

23 2206 

24 1172 

25 

334 

26. 318 

27 

251 

28 971 

29. 5280 

30 

8689'* 

31 1331 

32 

1459 

33 8535 

34 4127 

35 

1583 

36 15513 

37. 

9077 

38. 591405 39, 15293. 

40 

5652 

41. 65711 

42 

48392 

43 44080 

44. 90195 

45 

24947 

46 41439 

47 

18011 

48 46116 

49. 39867 

50 

971004 

51 6271 

52 

2356 

53 569 

64. 22456 

55 

10270 

56 16440 

57 

58024 

58 864198 

59 656546 

60. 

6498 

61 714285 62. 

666556 

63 89683 

64. 296355 

65 

882 

66 15336 

67 

125 

68. 36971 

69 9628 

70 

11107 

71 24482 

72. 

17224 

73 2899 

74 83805 

75 

3254 

76 36647 

77 

634 

78 9268 

79. 20988 

80. 

1797 

81 74812 

82 

13605 

83 42287 

84 38007 

86 

55162 

86 121144 

87. 214303 

88 968000 

89 99693496 

90 

2998899993 91 

427 

92 17 93. 2. 

94^2 

95 

2 

96 64 

97. 24 

98 

29 99 6 

100 2 

101 

23 

102 8 

103 263 

1 104. 

9 105. 13 106 42 

107 

156 

108, 478 109. 5271 110 5231 111. 

1 112. 6 

113 

1633 

114 848 

116 359315 

116 21717 

117 216129 

118 

9278 

119. 418828 

120 8007 

121 870 

122 5600 

123 

19000. 

124. 1750 

126. 

3000 

126 70000 

127. 15000 

128 

3080 

129 43000 

130 

10020 

131 170000 

132 40300 

133 

10740 

134 703000 

135. 

50000 

136 710000 

137 ‘J700000 


138. 8000000 139 1111111101. 140. 8888888889 141 11999988 

142 6999993 143. 7777777707 144 35656665666 146 682670832 

146 266634068 147 103361600 148 1636529400 

149 80612690400 160 26876148300 161 91132497008 

152 38618802300 163 1676312100. 164. 7464186680 

166. 19728000000 166. 291251870100 167 70179941000 

168 80683213020 169 12014402400000p 160 606000134241 

161. 7544676; 1234000. 162. 60768396 , 620426776 163 27964417 

T64 45808416423 166. 1700 166 24000 167 80000. 

lea 75000 169. 30000 170 810000 171. 470 172 890 

173 7900 174 100 176 700 176. 2300 177. 23868 

178 67866 179 40906480 180 13838590116 181. 226834247640 

182 376645200000 183 361 184 3026 186. 10609. 

186 44100 187 25921 188 66226 189 9669664. 



EX II. 


m 


191. 29506624. 192. 60481729 193. 4913. 

195. 262144 196 941192 197. 9938375 

199 247673152000 200. 1371330631. 


igO 21996100. 

194 9261 
198. 87528384 

quotient rem' 

201. 42 + 3 

202. 76 + 81. 

203. 4 + 865 

204. 203. 

206. 51 + 40. 

206. 470. 

219. 62^1 + 4 

220. 86730 + 5. 

221. 295064 + 1 

222. 61864 + 3 

223. 705442 + 3 

224. 55733399 + 7 


quotient rem' 
207 350 

208. 700 + 6 

209. 8 + 46 

210. 760 + 8. 

211. 360 + 1 

212. 2340. 

226. 4321 + 11 
226. 1931 + 12 
227 1429 + 27 

228. 6094 + 92 

229. 9736 + 851 

230. 7610 + 407 


quotient rem'. 

213. 301 + 1 

214. 270 + 70. 
216. 58000 
2t6. 34 + 50 
217- 4 + 6321. 
218. 120 + 8 

231. 1854 + 11 

232. 19026 + 13 

233. 7981 d- 40 

234. 1219 + 77 

235. 657 + 6643 

236. 9704 + 3081. 


237. 3800 + 1 
238 7300 + 14 

239. 183003 

240 80307 

241 19759 + 2 

242. 24682 + 41. 

243. 4560 

244. 30079. 

261. 582203 + 13 

262. 161674 + 9 

263. 38231 + 7. 

264 2192 + 9 


246. 1882 + 1982 

246 17337 + 1288 

247. 285340 + 4322 

248. 3759 + 29556 

249 160401 

260. 14000014 
261 1680 + 51. 

262. 18 + 113 

266. 26317+29 

266 15885 + 22 

267. 187323 + 27. 

268. 2219 + 1 


263. 

411 + 72700 

264i 

12 + 51524 

266. 

30 + 51 

266. 

2016 + 16000 

267. 

24 + 214302. 

268. 

1263 + 1100 

269. 

178 + 2728 

2gb. 

788 + 2177 

269. 

39597 + 3 

270. 

28957 + 38 

271. 

1721 + 13. 

272. 

5910 + 42. 


273. 8433 + 15 

274. 124955 + 32. 

276. 188033 + 63 
276. 268 + 7 
2^7. 1128 + 53 
278 1758 + 125 

VQ. 29403977 + 74, 
280. 6730243 + 106 


281. 200 + 11 

282 258+43 

283 396 + 332 

284. 1089 + 212 

286 127+245 

286 46 + 1206. 

287 752 + 178. 


288. 41 + 815 

289. 232 + 911. 

290. 251 + 1341. 

291. 62 + 341. 

292. 163 + 623. 

293. 1818 + 4887. 

294. 1447 + 2693. 


296. 

77 

302. 

207 

309. 130130 

296 

304. 

303 

%5067 times 

310. 7676 

297. 

34. 

304 

83205 tunes 

311 609. 

298. 

72 

306 

8 

312, 70905 

299 

312 times 

306. 

325 

313 763 

300. 

340 times 

307. 

15607 

314. 660 

301. 

1868 

1 308. 6702. 1 



316. 

316. 

317 

318 
319. 
320 


86 

6758 

74274. 

317450 

689902 

66579051, 
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ANSWERS 


III. 1. Seven mJhon, seven Hundred and seven thousand, and seventy 
2 13,050,011 3. 43796 *’ 4 33018 

5. 20636900 6 1412884 + 500 rem* 7 11210 + 4 rem' 

8 12 9 4^ pages 10. 80 nuts 

11. Forty -one vmUwn, three hundred and five thousand, and eighty-seven 
12 17 450,302 13 2999997 14 295664 

15. 3482669401472 16 1388 17 27 remv 

18. 2270 19 732 years 20 63840 letters 

21 One thousand seven hundred and seventy-seven 22 MDCCCLL 
23 107170. 24. 198000 25. 14396663 28 7007 tunes 

27 226981. 28 4578 29 28 years 30 81 seats 

31, 1413 32. MDOni 33 26545 34. 660440033 

35 76649903 36 3003 times 37 49886969 3 8 30081 

39. 66 years 40. 8581 41. Five hundred thousand Five hundred 

42. 12 43 742481 44 21206628450 45 1066841 

46. 74000 47 3 48. 660 -h 66803 rem^ 49 2499 

60 380 61 Thirty thousand Thirty 62 26 

63 74137 64 3053666476 66. 92066 66 230 

67. 6 58 1677200 69 8 60. 8421 

61 Two thousand three hundred twenty-five thousand, and 

fifteen 62 390 63 4227321 , 385470, and 34264000 

64 61146 + 92 rem* 66 7903000 66 312 67 146 tunes 

68 40» = 1600, 9» = 81, 41»= 1681 69 189 figures 70 17 marbles 

71 13,400,057 72 106 73 4474728 74. By 120 

76. 370-|-63reni» 76. 42310 , 4231, and 33848 7 7 43 tunes 

79 9999 80 294 81. DCCCLXXIV 

82 3,600,000 83 693496 84 6865436 + 2067 wan' 

86 39906 + 11 rem*, 399 4- 113 remi 86 16 87. 49788 

88. By 4 89. 43 years 90 1080 yds 91 23,030,006 

92 40 93 10676 94 2308266 96 740 -4- 221 rem* 

96 By 607 9 7 466 -1- 123 rem’^ 98 174 

99. 32 pages 100. 312 animals 101 Seven thousand 

three hundred and six rmUton, two thousand, and fifteen 
102 16 -I- 30432 rem^ 103 By 467327 104. 13 

106 71 years old 106. 41® = 68921 , 236® = 66696, 116® = 13226 

107 6113 108 107 109 867537 110 9293^ 

111 Ten thousand eight hundred and sixty-one 112 492 figures, 

including 1 and 200 113 11441476 114 678 boxes 

116 740480 letters 116 6 marbles 117 38 years old 118 “i 
119 306504 120 1080375 121 Three sets of tern, umts -I- four units 

122 Seventy thousand and seven milhon, seven thousand, and seventy- 
seven 123 410921984 124*20 126 86 years old 

126 210 and 30 127 2100 128 442 129 7866136 130. 1795164 

131 By 49950 132 75 and 68 133. 209 134 90 ladies 

136 131 137 707694 -1- 770 rem'. 138 68 139 42 and 55 

140 992817 141 Ten thousand seven himdred and forty-mne 

142 109999 143 By 888 144. Divisor 7087 , rem^ 1669 

146 6708 146 2464 147 2 more 148 86 149 37990092 

160 376728 161 448847 162 2662 163 623 



EX* in. 


iva 


154 to 240. See page v, 

IIP. I. Three teTitfcSy Seven tenths, Nine tenths; One hundredth. 
Four hundiedthSi Six hundredths. Two thousandths. Five 
thousandths'; Eight thousandths 

2 Two, and one tenth; Three, and seven hundredths, Five, and 

nine thousandths. Twelve, and six tenths, Twenty, and four 
tenths, Two, and four hundredths, One hundred and three, 
and five tenths 

3 -4; -7; -9 6 4-1, 7-6 

4. -03; *08, *05 7. 3-07, 6-004 

6 -001; -006, -002. 8. 20*5; 13.09. 

9. Ten; Thirty, Twenty; Thirteen, Forty-six, Thiity-seven, tenths^ 

10. Ten; Seventy, Thirty; Eighty; Fifteen; Seventy- foui, kuTi- 

diedths, 

11. Ten, Eighty; Twenty, Sixty, Ninety, Fouiteen, Twenty-eight; 

Sixty-five; One hundred and twenty-three;* Five hundred and 
eight; Four hundred and thirty; Five hundred and ninety, 
thousandths. 

12. .23, -62 I 14. .208. 16. 2-17 ; 5.041. 

13. -147. j 16. .034, .019 

I?. 3-4, 6-7, 21-5, 48-3, 27, 31, *6, -9, 4, 8, .03, -OS. 

18. 345-6, 73-1, 120-5, 3-5, 461, 7, 20, 530, -9, 106 


tB. -14, -35, .436, 3-72, -09, -03, 1-703, 1-07, -001, -075. 

20. 2-467, 3-018, -425, -213, -084, -035, -002, -007, .0016, -0006. 


21. 9-43 

26. 24-795 

31. 7-79. 

36 6.885. 

22 7-008 

27. 19-92 

32. 1-396 

37. -45. 

^3. 20-4424 

28. 44-2 

33. -346. 

38. 3-16. 

24. 115.2107. 

1 29. 26 

34. 8-775. 

39. 7-546. 

•25 63-617. 

30. 21-3. 

35 -175. 

40. 6 -a 

41 9.026. 

42. 24.24 

43. 1-85 

44. 3-26 

45. 14.82. 

48 23-828. 

61. 126.28. 

53 209-92* 

46. 12-375. 

49. 13.396. 

62. 548-1 

64. 15184 

47. 163 ‘8 ’ 

60. 1329-9. 
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ANSWERS III'' {coniimied) 


ivh 


65 8 647. 

69 1.47 

63 3-41 

67. 2.781.* 

66 .316 

60 .017 

^64 -403 

68 027 

57 .088 

61 .375 

65 1*231. 

69 2 067. 

68. >008. 

62. .012 

66 625 

70 .083 


centimetres 


III®. I. (i) 3000, (ii) 70, (m) 200, 1 

2 (i) 6750, (n) 4600, (ui) 63, j- metres 

3. (i) 1686, (u) 950, (m) 500, (iv) 60, J 

4. (1) .368, ( 11 ) 26, (ill) .028, (iv) 005, ) _ 

6. (i) .054, (ii) .17, (m) .205, (iv) -0045, / 

6. (i) 1700, (u) 246, (ill) 20, (iv) 8, \ 

7 (i) 130, (u) 4800, (ill) 2500, (iv) 26, j 
8. (i) -12, (ii) 08, (ill) .7, 1 

9 (i) *045, (ii) v62j (ill) *436, (iv) *02, / 

10 (i) 98*7, (u) 6*06, metres 

1 1 (i) 300, (ii) 4200, (m) 1050, millimetres 

12 (i) 13000, (ii) 4075, (m) 1650, grammes 

13 (i) 1*85, (ii) 4 36, (m) 3*025, kilogrammes 

14 v^i> 300, (ii) 215, (m) 3250, litres 

15 (i) 4*36, (ii) 15*8, (m) 70, hectolitres 

\6 22 Km 611 m 17 25 42 5 cm 18. 21 Kq 615 g 

19, (i) 2 m. 85 cm , (u) 29 m 30 cm. 20 (i) 6 HI 42 I , (u) IHI 16 Zl 
21 105 m 60 cm 23 35 Km 360 m 26 314 Kg 500 g 

^ 137 m 70 cm 24 83 Km 400 m 26. 98 HI 40 I 


21 105 m 60 cm 
^ 137 m 70 cm 


23 35 Km 360 m 

24 83 Km 400 m 


27 29 m 63 cm 29 4 m 8 cm 31 23 Kg 250 g 

28 2 Am 850 m 30 4 m cm 32. 7*4 litres 


33 

453 m 

35 

825 

37. 

892, 

12 cm 

39 

131 

34 

6*2 cm 

36 

266 

38 

153, 

55 d 

40 

477, 


41. 38^85 c 47. 97*5 c 63 6fi 60 c 

42. 72 3f 20 pf. 48 20 fr 37*5 c ^ 64. 2fr 25 c 

AS, 62 fr 25 c 49 13037*5> 66 4/r30c 

44. 04: fr. 80 c 60 39 M 77*6 pf 56 1230 M 

A5 90 fr 45 c 61 29^ 80 c 57. 57 Kg 

46 11 37*5 c. 62 XAA M 50 pf 68 1575 

69. 60 fr, 19 c. 60. 47^ 60 c. 61. 6 fr, 22 c. 62 34 pf 



JBX III 


Y 


154. (i) 137, (ii) 5421 and 1807 155. 937 156. 93000 157. 23 

168 2037 and 679 159 125" 160. 116571375 161. 83952. 

162 83205 163. 25000 164 19 boys 165 3974 and 3423 

166. 76 and 33 167 3615 and 2892 168. 4 169. 10379355. 

170 376731 171 29732 172: 412776 173. By 97 

174 24 men 175 73 and 37 176 7 177. 13 and 10 

178 19 179 1171000 180 1338776 181 2,000,020,000,200 

182, 302 183 862 184 2375776242 185 2478 1^. 6 games 

187 16 188 336 189 89 190. 24429215144 191 VIDCLXVr 

192. 656100810001 193 61 194 337 195 8 girls 

196 3034 and 2081 197 A has 36 ; B has 7 , C has 46 198 1400 

199 2362266 200 63 201 6140 202. 7700. 

203 4763, 763; 63 204 6715 206 47. 206. 9 

207 2449 persons 208 34636330 209. 43 210. 22653 4- 2 rem’^ 

211 64255219 212, 2259159 213 57980 214, 650470 

216 6543 and 2222 216. 33 and 18 217 56 218. 4378444 

219. 375 + 857 rem^ 220 144094291992 221 4 groups of 

th%rty-six + 2 groups of + 3 umts, % e , one hundred and fifty- 
nine units 222. 98980001 223. 3227 4- 40 rem^ 

224. 47 ) 3189 ( 67 226. 857142 and 142857 228 364893507 

282 226 21^ years old 229. 4679 4- 64 rem' 

369 227 3905; 3344, and 230. 88808256828. 

329 2203 

40 

231. 1 group of one hundred and tweTdy-five 4- 2 ^oups of iweniy-five 
4- 3 groups of fioe 4- 4 umts, * e one inmdred and nmefcy-four 
umts. 

232.10219567 236. 457 236. 17 boys ; 52 girls 

233. 118 See Ex- 38 237. 117. 

ample on p 3656 238. Either 23475, or 513 

14 of Theory 1371 239. 35130711336 

234. 173042 27300 240. 181170 


1. 109339 farthings 2 786926 farthings 3 1067133 &rthings. 
4w 959991 farthings 6. 17373 halfpence 6. 22817 halfpenoe. 

7. 96849 halfpenoe 8. 106613 halS^noe. 9 2399 threepences 

10 3494 threepences 11. 8709 threepences. 12. 35307 threepenoee. 

13 1073 fourpenoes 14. 5306 fourpences 16 8758 fourpenoos 

16 18127 fourpences ^17. 2071 sixpences 18 3437 sixpences. 

19. 10303 sixpences. 20 26653 sixpences 21- 5729 fiorms. 

22. 6317 florins 23 30518 florins 24. 42354 florins. 

25. 103 crowns 26. 273 crowns 27 1890 crowns 

28. 3334 crowns 29 1883 half-cr 30 5146 half-or 

31. 3661 half-cr 32. 2610 half-cr 33 5775 half-cr 

34. 6644 half-cr 35. 3379 three halfpences 36. 3419 threepences. 
37, 154863 half-sovereigns. 38. 4819 double florins. 
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ANSWERS. 


39 £175, 25 llci 40. £153, 18s 5d 41 £104, 3s id 

42 £462, 19s Zd 43 £10, Bs 4d 44 £15, 19s B^d 

46 £125, 12s Bid 46 £118, 15s l^d 47 £67, Os lOd 

48 £161, 19s Bd 49. £277, 15s Bd 50 £972, 4s 3d 

61 £938, 12s Bd 52^ £216, Is Bd 63. £1237, 2s 

64 £1765, 18s 66 £121, 15s 66 £138, 15s 

67 £154, 6s 58 £540, 2s Bd 69 £964, 15s 

60 £1213, 10s 61 £1275, 17s Bd 62 £2500, 12s 6d 

63 £948, 4s 64. £16410, 10s 66 £17, 6s ii^d 

66. £117, 6s lid 67 37401s 68 97251s 

69. 119196ce 70. 176400/ 71 11772 twopences 

72 5104 sixpences 73- 14610dJ 74 104040 ha^ence 

76 148260 threepences. 76 16475 sixpences 77 844hf-cr+2s 

78. 37320/ 79. 157 fl +ls lid 80 374 hf -or +ls 2d 

81. 116^ 82 32hf -sovs +2s lid 83 9665 fl 

84 184 cr +4d 86 99 gs +4s 4d 86 17 gs 4-13s 4d 

87 £4662 88. £8767 89 £3016, 13s 90 £13027, 7s 

91. 13320 gs 92 15540 gs 93 38696 gs -f 4s 

94 34288 gs+ 12s 96 13143 fourpences 96 3388 sixpences +4d 

97 17677s. Bd 98 7110 hf -cr +ls 99 95 hf -gs +6d 

100. 7740 fourpences 101 843140 fl 102 529376 hf -cr -His 

103 7310 hf -gs 104. 2704 hf -gs 106. 796110 hf -cr 106 579065 fl 

107. £2, Is Bd 108 £6, 5s 109 1200 110 180 

111 £41, 4s 112 1141 people 113 39 five-pound notes 

114 76 pencils 116 £13, 15s 116 £15, 17s Bd 117. 70422 secs 

118 85265 secs 119. 25307 mm 120 33819 mm 121 1074 hrs 
122. 927 hrs 123 31505 hrs 124 22069 fcrs 

126 1104587 mm 126 2368813 sees 127 8 hrs 43 mm 43 secs 
128 16 hrs 50 mm 29 secs 129 12 days 11 hrs 22 mm 

130 14 days 10 hrs 5 min 131 3 days 17 hrs 7 mm 21 secs 

132 6 days 13 hrs 4 mm 33 secs 133 47 wks 1 day 11 hrs 46 mm 

134. 45 wks 4 days 19 hrs 13 mm 40 sees 

135 2 yrs 223 days 4 hrs 13 tm-n 136 3 yrs 299 days 4 hrs 3 mm 
137 1464 hrs 138. 131040 mm 139 56 hrs 140 108 hrs 

141 685 mm 142 9600 secs 143. 243 days 144 274 days 

146. 1826 days 146 17544 hrs 147 1945 lbs 148 1116 lbs 

149. 6310ZS 160. 1021 ozs 151 23517 ozs 152 30604 ozs 

163 38436 Ihs 164 53439 lbs 156 1511 ozs 156. 5047 drs 

167 96671 ozs 168. 272347 ozs 169 7664567 drs 160 30009616 dr£ 

16t. 31 stones 162 1242 stones 163. 3583 lbs 164. 9369 lbs 

166. 10464 ozs 166 33691 ozs 167 1799000 grs 168 4431000 grs 

169 2qrs 13 lbs 7 ozs 170 3qrs 9 lbs 15 171 17 lbs 1 oz 3 drs. 

172 19 lbs 10 ozs 5 drs 173. 4 tons 15 ewt 3 qrs 5 lbs 

174 21 tons 4 owt 2 qrs 24 lbs 176. 9 owt 0 qrs 18 lbs 1 oz 

176 10 cwt. 3 qrs 7 lbs 6 ozs 177. 19 cwt 3 qrs 8 lbs 6 oz 14 drs 
178 27 owt 0 qr 24 lbs 10 ozs 3 drs 179. 12 owt 3 qrs. 14 lbs 3 oz 
180 18 cwt. 2 qrs 11 lbs 5 oz 181 1 ton 4 owt 2 qrs 4 lbs 2 ozs 

182. 2tons4owts Bqrs Tibs 3 ozs 183 18 tons 1 owt 3 qrs 4 lbs 7 ozs 

184 132tons 19 owt.0 qr 15 lbs. 186. 213 tons 13 owts. 1 qr 17 lbs 2oz. 
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18%. 2 tons 0 cwts 0 qr. 1 lb 8 ozs 10 drs 187. 9 tons 13 cwt 3 qrs 

1 lb 6 ozs 3 drs. 188. '16 tons 0 cwt. 0 qr 15 lbs. 11 ozs 9 drs. 

189. 20981 grs 190. 43855 grs 191. 34512 grs 192. 14155 grs 

193. 18100 grs 194. 22017 grs 196. 1 lb Tr 3 ozs 13 dwt 13 grs 

196. 4 lb Tr 5 oz 3 dwt 13 grs. 197 i6 lb Tr 3 ozs 0 dwt. 23 grs. 

198. 182 ozs. Tr 416 grs 199. 132 ozs Tr. 385 grs 

200. 188 ozs Tr 431 grs 201. 647 in 202. 1063 m 

203 2037 m 204 3202 m 206 7420 yds. 206. 23936 yds 
207.18635 ft 208 29776 ft 209 41764 ft. 210. 56000 ft. 

211. 12 yds 0 ft 9 in 212 19 yds 0 ft 9 m. 213. 36 yds. 0 ft 9 m. 

214. 57 yds 1 ft 7 in. 216. 43 mi 861 yds 216 48 mi 83 yds 

217 6 mi 1633 yds. 2 ft. 218- 9 mi 123 yds 2 ft 

219. 5 mi 1163 yds 1ft 3 in 220. 12 mi 131yds Oft 9 m 

221. 132 yds 222 209 yds. 223. 161 yds 224 219 yds. 

226. 307 ft 226. 380 ft 227 341 hf -yds 228. 407 hf -yds. 

229. 217 bf -yds 230. 314 hf -yds. 231 7128 in 232. 7632 m. 

233 4635 m 234. 7373 m 236 3529 in 236 5954 m 

237. 125i ft. 238. 162J ft 239. 228 ft 240 292 ft 

241. 15283 yds 242. 68741 ft 243. 94381 ft 244 33779 yds. 

246. 316827 m. 246. 13278 yds. 247. 13000 yds 248. 36711 ft 

249. 643548 m. 260. 117851 ft 261. 233094 in * 262. 94678 in. 

263. 205862 im 264. 1104786 m. 266. 1635033 m 266. 2768645 m. 

267 93 po 6 yds. 268. 89 po. 3J yds 269. 326 po J yd. 

260. 239 po 2Jyds. 261. 484 hf -yds. 262. 1284 hf. -yds. 

263. 1320 hf -yds 264. ^268 hf.-yds 266. 186 po. 266. 126 po. 
267. 133po. 3iyds. 268. 294 po. *269. 155 po 3Jyds. 

27fi. 224 po 2 yds 271. 8 po 4 yds. 2 ft 11 in. 

272. 14 po. 3 yds 2 ft. 273. 18 po 6yds 1 ft. 3 in. 

274. 34 po. 4 yds 1 ft 275. 16 po 3 yds 276. 23 po 0 yd. 1 ft 6 m 
277. 30 po 0 yd 1 ft 278. 30 po 2 yds 2 ft. 279. 34 po. 3 yds 1 ft. 
280 41 po, 3 yds 1 ft 6 m 281. 2 mi 3 fur. 21 po 2 yds 2 ft. 3 in 
282. 3mi 6fur 22po 0yd 2ft 5in 283 4nu 1 fur 36po 1yd. 1 ft 7m 
284. 8 mi. 2 fur. 26 po 0 yd. 2 ft. 3 m. 286. 10 mi. 5 fur. 5 po 

5 yds. 0 ft. 11 m. 286 49 mi. 2 fur 31 po 3 yds X ft 11 in, 

287. 147 mi 6 fur 32 po. 2 yds 2 ft 3 in. 288. 59 mi. 0 fur. 32 po* 

289. 5 mi 5 fur 18 po 1 yd 290. 25 ml 2 fur 0 po 4 yds 

’291. 32 mi. 4 fur. 33 po. 1^ yds. 202. 701 mi. 3 for 26 po. 4 yda 

293. 4419' mn 1 fur 21 po 1^ yd. 294. 21 mi 2 fur 22 po. 1 yd. 

^$206. X89 mi. 3 fur 6 po. 0 yd. 1 ft. 296. 19 mi. 5 fur 20 pa 4 yds. 

297. 349x01. 7 fur 18 po 0 yd. 1 ft. 298. 1279 mi 1 fur. 32 pa 4 yds- 1 ft 
299. 1694 nuu 1 fur. ^ po 0 yd. 0 ft 5 in. 300. 1578 nn. 2 for. 10 po 

2 yds. 2 ft 4 m 301- 4915 sq, m 302. 23263 sq in. 

303. 2864 sq m 304. 20013 sq m 306. 1X659 sq. po 

306. 21037 sq. po. 307. 22945 sq, po 308. 14381 sq po 

309 4 sq- yds 8 sq ft 117 sq m 310. 6 sq yds. 6 sq. ft 11 sq m. 

311. 54 sq yds 3 sq ft 122 sq m 312. 95 sq yds. 4 sq ft 60 sq in. 

313 22 ao 3 rds 11 po 314. 46 ac 1 rd 8 po. 316 457 ac 2 rds. 17 po 

316. 566a>c 0rds.l3po. 317. 726 sq yds 318 1089 sq yds 

319. 623 sq yds. 320. 996 sq. yds 321, 544^ sq, yds. 
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322. G654 sq yds. 323. 514J sq yds 324 877i sq yds. 

326 44:1 sq yds 326 648^ sq yds 327 1296 sq ft 

328 2448 sq ft 329 1638 sq ft 330 2965^ sq ft 

331 4680 sq ft 332 5283 sq ft 333 1176120 sq m 

334 823284 sq m 386^^ 1058508 sq m 336. 1528956 sq in. 

337 218052 sq m 338. 310716 sq m 339 37268 sq yds 

340 24079 sq yds 341 10254f sq yds 342. 20479^ sq yds 

343 25070 sq yds 344 45563 sq yds 345 82418 sq yds 

346 131130 sq yds 347 23048773 sq in 348 54650895 sq m 

349 333274481 sq in 350 24820485 sq in 351. 20 sq po 11 yds 

352 28 sq po 4 yds 363 8 sq po 26 yds 364 11 sq po 20J yds, 

356. 30 sq po 9i yds 366 35 sq po 2^ yds 

367. 3 sq po 7 yds 2^ ft 368 4 sq po 16 yds 1 ft 

369 4 sq po 17 yds 8 ft 123 m 360 6 sq po 8 yds 8 ft 99 m. 

361 2a Ic, 20 p 0 yds 362 17a Or 25p 24| yds 

363. 7a 2b 39 p 15i yds 364 15a Ob 14p 14 yds 7 J ft 

366 12a 3b 27p 21yds 6i ft 366 22 a 3b 33p 2 yds 7| ft. 

367 1a 1b Op 19 yds 0 ft 8 in 368 2a 2b 8p 18 yds 5 ft 120 hl 

369 4a Ob 13p 5 yds 7 ft 109 m 370 8a 2b 34p 0 yds 3 ft 87 m. 

371 185a Ob 2p 26^ yds 372 76a 2b 3p 19 yds 5i ft 

373 53a Ob 21p 5 yds 8 ft 125 in 374 15a 3b 20p 16 yds 2 ft 0 in 

376 30711 oub m 376 32177 oub m 377. 88888 cub m 

378 78391 cub m 379. 209093 cub m 380. 467067 oub m 

381 3 cub yds 2 ft 138 m 382 16 oub yds 10 ft 815 in 

383 18 cub yds 4 ft 605 m 384. 21 oub yds 4 ft 719 in 

386 103 cub yds 1S> ft 362 m 386. 171 oub yds 13 ft 664 m 

387 111 pints 388 155 pints 389 146 p^ts 

390 185 pints 391 109 gal 1 qt 1 pt 392. 84 gal 3 qts 0 pt 
393 154 gal 0 qt 0 pt 394 225 gal 2 qts 1 pt 396 238 pecks 
396 314 pecks 397. 31017 qts 398 45817 pta 

399 4 qrs 7 bush. 3 pks 1 gal 3 qts 1 pt 400. 130 qrs I bush 

2 pks 1 gal 1 qt 401 15 lbs Av + 3000 grs 

402 23136 links 403 141| in 404 21683200 sq yds 

406 864 pints 406 8483 sheets 407. 114449" 408. 33 knots 

'409. 1452 acres. 410 9800 ozs Troy 


V. 1 £7800, 3s Od 2 £888, 3s l^d 3. £22703, Os IJd 

4 £6186, Is lid 6. £17625, 6s 8d 6, £28910, 13s Od.* 

7 £36343, 3s Od 8 £57447, 10s lid 9 £42450, 5s 2d. 

10. £36711, Us 2d 11 £44375, 2s 8d 12 £48237, 16s lid 

13 £6381709, 13s lid 14. £4278818, Ss yd 16. £5253431, 8s 9d 

18 £40418, 48 OJd 17 £25925, ICs 7d 18 £885299, 19s lid 

19 92 days 12 hr 16 nun 37 secs 20. 13 days 7 hrs 8 rm-n 37 secs 

21 33 yrs 72 days 2 hrs 22. 77 yrs 16 days 1 hr 

23 22 owt 1 qr 10 lbs 9 ozs 24 2 cwt 1 qr. 17 lbs 11 ozs 13 drs 

26. 43 tons 3 cwt 2 qrs 4 lbs 26 27 tons 10 cwt 3 qrs 2 lbs 

27. 22 cwt 77 lbs 6 ozs 28 24 tons 6 cwt 106 lbs 11 ozs. 

29. 36 lbs. Tr 9 ozs 8 dwt 15 grs. 30. 78 ozs. Tr. 34 grs 
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31 16 yds 0 ft 9 in 32. 32 yds 2 ft 7 m 33. 17 mi 774 yds 

34* 26 mi 449 yds 1 ft 7 m ** 36 90 po 3 yds 0 ft 3 in 

36. 33 mi 1 fiir 38 po 5 yds 1 ft 37. 19 fur 20 po 5 yds 1 ft 9 in 
38." 24 mi 30 chs 41 Iks 39 30 sq yds 4 ft. 3 in 

40* 20 sq yds 1 ft 95 in 41. 307a 3^ 2p 42 122 a Ir 38 p 
43. 10a 1b 21p 20isq yds 44. 16 a 1b 24p 16| sq yds 

Ah , 26a Ob 39p 12 sq yds 5 ft 36m 46. 2b 32p 8 sq yds Oft. 37 in 

47* 47 cub yds 23 ft 542 in 48. 444 cub yds 8 ft. 1259 in 

49 47 gal 3 qts 1 pt 60 84 qrs 1 bush 2 pks 0 gal 51. £8, 9s 2fd 

62* £4 4« 63. £3188, 8s 10|d 64 £7599, 17s 9fd 

66. £1, 25 Hd 66 £15, 11s 5id 67. £1, 18s 8Jd 

68 £7» ^ 

61, 8 hrs 27 min 50 secs 62. 6 hrs 27 mm 44 secs 

63 3 days 9 hrs 36 mm 64 2 days 17 hrs 24 mm 13 secs 

66. 4 lbs 7 ozs 10 drs 66. 1 qr. 15 lbs 8 ozs 67. 7 tons H cwt- 3 qrs 

68. 11 tons 15 cwt 1 qr 9 lbs 69 1 ton 16 cwt 3 qrs 23 lbs 

70. 16 cwt 3 qrs 11 lbs 12 ozs 71 5 tons 4 cwt 2 qrs 3 lbs 6 ozs 
72. 6 tons 2 cwt 2 qrs 8 lbs 6 ozs 3 drs 73. 71bs Tr 7 ozs 16dwt 5grs 
74. 13 ozs Tr 344 grs 76. 13 yds 1ft 7 m 76. 8 yds 1 ft 9 in 
77. 7 mi 1033 yds 2 ft 78. 21 mv 427 yds 1 ft 5 in 

79. 34m 5fur 6yds 80. 4 fur 24 po 2yds 81 28 po 1 yd 2ft 11 in 

82. 3 mi 4 fur 18 po. 4 yds 1 ft 5 m 83 4 sq yds 3 ft 27 in 

84. 7sq yds Oft 101 in. 86 47a 2b 24p 86 106a 3b 17p 

87. 37 sq po 20J sq yds 88. 2a 2b, 21 p. OJ sq yd 

89. 5 ac 3470 sq yds 90 1 sq mi 130 ac 2967 sq yds 

91. lA 2b IOp 2sq yds 3ft 36m. 92. 1a Or Op 13 sq yds 2ft 82 in 

ft3. 1a 1b 7p 17 sq yds 5 ft 26 m 94 1a Or 6p 26 sq yds 8 ft 3 in 

96. 8 cub yds 6 ft 727 in 96 180 cub yds 16 ft 741 in 

97. 19 gals 1 qt 1 pt 98 3 bush 2 pks 1 gal 99. 44 qrs 4 bush 

100 67 qrs 5 bush 3 pks 101. 6a 2d 102 1» S-^d 

103 £5, 185 3d 104. 18s 106 £2019, 16s 8Sd 106 £8114, Us 8^d 
107. lOs 3id. 108. £1, 2s OJd 109 £2, Is 8d 110. 18s UJd 

111. £3, 17s IJd 112 £5, 7s 8d 113 11s 44d 114 £7, Is 8|d 

115. £2, 9s 116 £15, 7s 8gd 117 16s 8d. 118. £24, Xls 3d. 

119. 14s 6d 120. £1, 8s Id 121 £159, Is IJd 122. £206, 14s 4id.* 

123. £1083, 17s IJd 124 £754, 13s 6d 126. £1402, 4s. 4id. 

*126. £2695, 2s IJd 127. £1046, 17s 6d 128. £2157, 19s 4id, 

129. £178, 12s 7jd 130. £536, 8s 131. £16644 132. £15851, 

•133. £2277, 6s lOd 134. £2411, 8s. 136. £2499, 3s 4d. 

136. £6976, 5s 137. £7687, 10s 138. £7687, 10s 139. £907, 14s 7d. 

140. £841, 18s lOid 141. £201, 9s. 6Jd. 142. £143, 9s OJd 

143. £6626, 15s 8d 144. £5240, 19s 8d. 146 £974, 9s. Id 

146. £1072, 11s 7d 147. £19679, Is. lO^d 148. £68867, I6s, lid 

149. £2568, Os lOd. 160. £4324, Os. 6d. 161. £1255, 3s 4d. 

162. £8704, 10s. 163. £6656, 19s. 8d 164. £17877, I4s 2d. 

166. £2363, 11s 2id 166, £262, 16s Hid, 157. £11270, IDs U^d. 

168, £78697, Os lOJd. 159. £4495, 11s. Id. 160. £1645, Os. 4d. 

161. £28231, 5s. 3d. 162. £22240, 19s 4^^. 163. £446, 19s. 4d. 

164. £600, 7s. Ud. 166. £974, 17s. Id. 166. £1254, 13s. 9d 
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£728700 168 £89723, 2« 6d 169. £3123, 8« 

£16340, 13s 8d 171. £954S, AsT 6d 172 £12057, 9s 9d 

£69, 3s 4i(i 174- £92, 10s &id 176 £310, 13s ejrf 

£504, 8s 4id 177 £8115, 16s 178 £65988 

£4606, 17s &d 18ff £5406, 9s 181 £1753, 5s Qd, 

£5395, 16s 4d 183 £2273, 16s lOd 184 £2173, 3s 9d 

£3602, 78 6d 186. £12859, 15s 9d 187 £5733, 12s 3<i 

£12882, 19s 5d 189 £43955, 8s 4d 190 £36627, 11s 2id 

5 d^s 10 hrs 44 Tnin 39 secs 192. 5 dya 17 hrs 45 mm 45 secs 

154 tons 7 owts 0 qr 194 3 cwts 2 qrs 16 lbs 12 osb 

3 qrs 20 lbs 2 ozs 14 drs 196 10 tons 19 cwts 1 qr 20 lbs 

73 tons 4 owts 0 qr 1 lb 198 1 tn 1 owt 0 qr 26 lbs 15 oz 

418 tns Ocwts 2 qrs 12 lbs 15 ozs 200 27tiis 6 owt 3qr lib 8oz 
933 tons 9 owts 2 qrs 1 lb 202 103 tons 7 cwts 1 qr 9 lbs 5 ozs 
121 y8s 2 ft 3 m 204 65 mi 4 fur 4 po 205 81 mi 6 fur 39 po 
421 yds 0 ft 2 in 207 211 mi. 1 fur 13 po 3J yds 

3 fur 24 po 4 yds 1 ft 6 m 200. 1020 mi 2 fur 10 po 4J yds 

157 mi 3 fur 37 po 3 yds 1 ft 211 409 mi 2 fur 9 po 1 yd 

6 mi 2 fur 39 po 5 yds 213 94a 2b Or 214 112a Ob 8r 

13 sq yds 6 ft 54 m 216. 13 sq yds 2 ft 108 m 

16a 2b 34p 19sq yd 7ft lOSin 218.23a 2b.14f 8sqyd 6ft 72in 
30a 2b Ip 7i sq yds 220 2728a 3e 6p 8| sq yds 

119a 1b 26p 12 sq yds 2 ft 36 m 222 10a Ob 28p 10 sq 

yds 8 ft 96 in 223 118 cub yds 13 ft 708 m 

15587 qrs 0 bush 225 lls 9id 226. £17, 17* 7id 

£33, 19s Sid -P lid rem' 228 £225, ISs Sfd + Ifd rem* 

£579, 3s 8id 230 £8118, 14s ijd + id rdtor 

, £2607, 17s 9id + fd remi 232. £86878, 17s 6d 

. £3, 3s 3fd 234 £4, 4s AJd 236. £13, 2s Ofd + lOd rem» 

. £4, 5s 9id + 4d rem^ 237 £21, 6s 5d + 2s Oid rem' 

. £27, 18s 6id + 5|d remr 239 £37, 13s 2id 

£149, 17s lOd 241 £100, 10s lOfd 242 £147, 12s 4id 

. £9723, Is 2id 244. £12447, 5s 8|d 246 £2, Is 7fd 

. £19, 19s Hid 247 £9, Os llfd 248 £89, 16s 6d 

. £5, 5s 6id 260 £3, 3s 3|d 261 £2, 15s 4id 

£432, 6s 2id 253 7s lid 254 19s lOid 

. £201, 17s 6id + 6|d rem-^ 266 £1079, Os 8|d + 6id rcms 

. £222, 2s. 2id 268. £1100, lls OJd 269 £79, 16s 4id 
. £e@S, 10s 7d 261 £1386, Os 5|d. + Is 8id rem»- 

. £2187, 16s 6|d 263 £368, 12s 9id 

w £274, 18s 9id + 6s 2|d rem' 266 £3, 17s 4id. 

. £29, 13s Hid 267 £739s 18s Ojd + 7s 21d remi 

£2534, 13s Sid + 12s Hd remr 269 £12, 12s 7d 

1 £30, Is Hid 271 6s 2d + £3, 7s lOd rem». 

£8, 13s 7d + £5, 16s Hd remr 273 £1737, 3s 9d 

■ £376623, 17s lljd 276 £1, 16s OJd + £3, 3s 9d rem» 

£11, 16s lOid + £6, lls Id rems 277. £19, 19s 9id 

£65, 4s 3id 279 £117, Is lid 280. £320, 13s lid +ls 8id rem' 
. £23, 14s 4id + 3id rem” 282 £403, 2s 6id + Is 3id rean' 


169. £3123, 8s 
172 £12057, 9a 9d 
176 £310, 13s 6id 
178 £65988 
181 £1753, 5s 6d 
184 £2173, 3s 9d 
187 £6733, 12s 3d 
190 £36627, lls 2id 


6 mi 2 fur 39 po 5 yds 213 
13 sq yds 6 ft 54 m 
16 a 2e 34p 19sq yd 7ft lOSin 
30a 2b Ip 7i sq yds 
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2€S3. £1, 28 9id + lOd rem^ 284 U Hid + 18 ^. e^d rem^ 

285. 178 6id + lie 0^ rem^ 286 £279, Is 4d, 

287. 30 dys 10 hrs 29 mm 4 sec 288 2 dys. 9 hrs 10 min. 10 secs 

289. 11 dys 11 hrs 11 mm 11 sec 290 400 dys 6 hrs 22 mm 42 sec. 
291 2 tons & cwts 2 qrs 26 lbs 6 ozs 292 16 ewts 1 qr 8 Iba 2 ozs 
293. 3 tns 11 cwts 3 qrs 10 lbs 8 ozs 294. 3tns 3 cwts Oqr 21bs 4oz 

296. 6 cwts 2 qrs 9 lbs 296 6 tons 11 cwts 3 qrs I lb 

297. 3 cwts 0 qr 3 lbs 0 oz 3 drs 298 3 cwts 2 qrs. 12 lbs 5 ozs 

299- 3 cwts 2 qrs 1 lb 300 3 tons 0 cwts 1 qr 4 lbs 15 ozs 10 drs -f- 

154 drs rem*^ 301 7 yds 1 ft 6 m. 302 224 yds 0 ft 10 m. 
303 1 mi 3 fur 10 po 5 yds 0 ft 6 m 304 1 im 4 fur 34 po 3 yds 
2 ft 8 m + 5 m rem’f 305. 25 po 3 yds 1 ft 7 m. 

306. 4 fur 8 po 3 yds 2 ft 307 1 mi 0 fur 1 po 0 yds. 1 ft 

308 3 mi 1119yds 2ft 11 in 309. 2 mi 525yds Oft 8 m. + 404m.rem*’ 
310. 2po 1yd 1ft. 311 1 sq yd *5 ft 132 m 

312 2 sq ft 32 m 313. 2a. Ib 31p. 10 sq yds 8 ft. 15 m. 

314. 1 A 3b 15p. 11 sq yds 6 ft 92 m + 5 in rem^^ 

316. 51a. 2b 18p 20 sq yds 8 ft 6 m + 12 in. rem>^ 

316. 1a Ob IOp 4 sq. yds. 2 ft 317. 20 sq yds 4 ft. 36 m- 

318. 160a 2b. IOp 1 sq yd. 319 16^cub yds 0 ft. 48 m 

320. 1 bush. 3 pks. 1 gal 3 qts 1 pt 321. 84 322. 93. 

323. 182 324. 1364 326. 1001 326. 15 327, 903 

328 474 + 2/ over 329. 13 330 15 381 6 332. 16. 

333 60 334 14 335 24 336 20. 337. 71. 338. 72. 

339. 16 340 18 341 1753 342. 1000 343. 16. 

344 64 346. 35 346 61 347 37. 348. 103 349. 9 

36^. 39 + 5 yds over 361. 18026 + 7 ft over 362. 800 

363. 38+3 in. over 354. 5 356. 119 payments 366. 483 lbs 

357. 601 tons. 358. 40 persons 369. 96 bits 360. 17 plots 


VI. 1. ^7749/ 2. 86400 seo. 3. £239, 7s OJd 4. £2, 19s lljd. 

6. £41656, 7s 2id. 6. £1777, 4s ll^ci 7. £843, 17s 6d 

8. £98, 2s 4^ 9. 48 stamps 10. 7 times 11 ^283 ibe 

12. 264960 TTiTTiB 13. £1111, 11s. lljd 14. £1, 17. 1^. 

15 £43824, 19s 6(2. 16 £2, Os. 5(2. + 2i<t rem’’ 17. £2, 19s 10|<2 

'16. £2^ Is 6id. 19. 106 eggs. 20. 26 tunes + 11 in. over 

21. 57223«feadi. 22. 7752(2. 23. £120. 

•44. 66 tons 6 cwts 3 (^rs 0 lbs. 3 oz. 25 £457, 10s 5c2. 26. £^1 

27. 10s 4|<2. 28. f(2 29. 606 balls 30 2160 times. 

31 2 vrks 6 days 17 brs 46 min 40 secs 32 £1055, 4s 2c2 

33 2694384/ 34, 831 tons 16 owt 8 oz. 36. £2, 2s 2i<2. 

36 £363, 19s 6i<2 37. 7i lbs. 38 £6, 5s. 39 13. 40 96 

41. 1248 hf -crs 42. £13, 8s 8^ 43. £19, 14s. 4(2 

44 £1, 2s 6(2 45. £6, 19s 6(2 46. £13, 12s. 11^(2 

47. £3447, 10s 2(2 48 2s 10^(2 49. 216 post-cards. 60 £10 

61 17 bf -ors 62. £6, 14s 6(2 63 £61, 12s 6d 64. £52, 13s 9(2. 

56. £49, 19s 11|(2 66. £944, Os 4(2 67. £12439, Os 6f(2 

68. £4. 13s. 1^ 69. 777 persons. 60 £27, 8s. id 61. 8784 hxe. 
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62 474539 half-ozs 63. 57 days 13 hrs 9 min 25 secs 

64 273 owt 1 qr 21 lbs ^ 65 1524 yds 0 f t 5 m 

66. 10 oz 10 dwt 10 grs 67 2 tons 13 cwts 1 qi 23 lbs 7 oz 

68 2688 pennies 69 11 yrs 4 mo TO 9216 steps 71 13 cwt 
72 3553 half-mms T3 69 mi 131 yds 74 130 ac 1 ro 

76 1 gross 8 doz and 9 76 137 yds 1 ft 5 m 

77 2 owt 3 qrs 1 lb 8 oz 78 2 tons 4 cwt 2 qrs 16 lbs 

79 5 ft 1 m 80 72 medals 81 2316 gs + 

82 £38, 11s 4id 83 £38936, 8s 8^d 84 £5759 

86 £781328, 4s 4^d 86 £21, Os 6d 87 £6, 9s 2|d + over 

88 £387387, 8s 7id 89 31 90 88 91 The latter by 1 

92 £1, 5s Hid 93 £31, 5s 94 £2480, 16s 4d 

96 £5265, 11s 3d 96 £21, 11s 4id 97 £93, Os ejd 

98 £10, 10s lOJd 99 231 persons 100 41 persons 101 14532 ft 
102 523 mP 103 19025 com yrs 319 days 10 hrs 40 mm 

104 22 tons 5 cwt 2 qi^ 106 £1, Is Id 106 £72, 7s lid 

107 2 mi 2 fur 2 po 2 yds 2 ft 2 m 108 16 109 £1, 15s, and 6s 

110 32640 111 980064 m 112 21 mi 3 fur 23 po 3 yds 2 ft 7 m 

113 £511, 4s 8d 114 1101600 pins 116 £405, 11s 2id 

116, £199, 17s lld^ 117 £1, 4s 118 64 aUotments 

119 £30, 19s 4d , £3, I7s 5d 120 12 lbs Avoir 

121 54 tons 11 cwts 3 qrs 20 lbs 6 ozs 122. The farthmgs 

123 416 acres 124 £9, 3s 9d 126. 1 fur 6 po 2 yds 2 ft 8 m 
-h 138 m over 126 £20, 3s 9d 127 100 times 

128 £3, 2s Id for A, £1, 2s 3d for B 129 A, 6s , B, 7s , C, 85 

130. £49, 11s 8d c 131 1718 of each 132 51 mi 1 fur 13 po 

3 yds 1 ft 11 m 133 £1, 12s 7id 134 £3, lls Iftjd 

136. 9 tons 5 cwts 1 qr 4 lbs , 4 tons 12 cwts 2 qrs 16 lbs 136 7s lid 

137 15 aUotments and 4 po over 138 £2, Is lOd for one, £1, lls lOd 

for each of the others 139 Coat, £4, 4s , hat, 17s , umbrella, 19s 
140 £6, 19s and £17, 7s 6d 141 £1 142 17695260 sq m 

143. £25446, 86 4d 144 £12, 14s lOid 146 13 cwts 2 qrs 27 lbs , 
1 cwt 2 qrs 3 lbs 146 £7, 28 Id , £5, 14s 8d 

147. 4id per lb 148 64 times 149 13 times 160 Man, 6s 6d , 
woman, 4s 6d , boy. Is 6d 161 116160 sheets, 5 cwts 3 qrs 16 lbs 
152 29947000 hf-cr 163 £724, 5s 11 Jd 164 £2, 10s 2id 

156 A, £81, 3s 5d ; B, £1, Is Id 156. £4, 17s 6d 167 720 

158 Id per lb 169 37 persons 160 Man, 8s 3d, 

woman, 2s 9d , boy, lid 161. 2557 days 

162 17995 ozs. Tr 400 grs 163 £6, 10s 164 11 cwts 3 qrs 4 lbs 

166 Wednesday 166. 18s 8d to one, 9s 4d to each of the others 

167 Is 9d per lb 168 55 yards 169. Man, 10s 6d , 

woman, 7s , boy, 4s 8d 170 39 persons 171 4924 days 
172 1092 tunes 173 £725, Os 2d 174 The 11th 176 £40 and £6 
176. 7s 9d per gal 177 480 yds 178 Man, 5s , 

woman, 3s , boy, 2s 179 38 men 180 1836 

181 £3, 18s (There were 53 Sundays m that year ) 182 8s per yd 

183 £3600 184 Each man, £3, Is , each woman, £2, Is 

186. 2742 shils , and 3 dwts. over. 186. 1 moh. 187 5d loss. 



EX. VI, 


XIU 


188. 5 189. 12 dozen of each 190, Tuesday 

191. 6« 2d (Cmit 12 Sxmdays ) ' 192, 1 oz Tr 6 dwts 10 grs 

193 2s 3d 194. 4 gallons 196 The latter by 40 ft 

196 7 horses, 7 pigs, 21 cows, 105 sheep 197 Januarj", 1885, 

198. 8 dozen of each. 199. 632 eggs 200. April 14, 1852 

VII. 1 2, 4, 3, 9 2 2, 5, 10, 25, 3, 9. 3. 2. 

4 . 5, 25, 3, 9 B. None 6. 2, 4, 3 7 2, 4. 

8 2, 4, 5, 10, 3, 9 9 . 2, 3, 9. 10 . 5, 25, 3 11 2, 4, 3 , 9. 

12 2, 5, 10, 4 13 . None 14 . 3 16 AH 16 . 5, 3. 

17 . 2, 6, 10, 4, 25, 3 18 . 2, 4, 3 19 . 2, 5, 10, 25, 3 20 3, 9 

21 . 38964035 22 709082649 23 . 2, 11; 1; 8 24 . 1, 2; 1; 2. 

26 . 2x2x3 26 . 2x3x3 27 . 2x2x5 28 2x2x2xa 

29 3 X 3 X 3 30 . 2 X 17 31 3 x 13 32 2 x 3 x 7. 

33 . 3 X 17 34 . 3 X 19 36 . 3 x 3 x 7 isO 5 x 13. 

37 . 2x5x7 38 2x2x2x 11 39 . 2 x 3 x 3 x 6. 

40 . 2x2x5x6 41 . 2x2x7 42 . 2 x 2 x 3 x 3 

43 . 2x2x2x5 443x3x5 46 2x2x13 46 . 3 x 23. 

47 3 X 3 X 3 X 3 48 7 x 13 49 . 3 x 3 X 11 60 2 x 5 x 11 

61 11 X 11 62. 6 X 5 X 5 " 63 . 2 x 5 x 13 

64 . 2x2x2x 13 66 2x2x3x8x3 66 . 2x2x2x2x3x3 

67 2‘ X 7 68 2* X 3 X 5 69 . 3 x 37 60 , ST. 61 . 2» x 17 

62 2“ X 37 63 7 X 23 64 . 3“ x 19 66 2“ X x 7. 

66 3 X 5 X 17 67 . 3® x 41. 68 2® x 7. 69 . 3“ x 7» 

70 . 3* X 7 71 . 3“ X 7 X 11 72 2 x 3® x 7*. 73 . 3® x 37. 

74 2» X 5® 76 . 11* 70 . 2^ X 5 X ll 77 . 2“ x 3* 

78 . 2« X 5 X 7 79 . 2* X 5 X 11= 80 . 2= x 11 x 43 81 . 3 x 631 

82 . 2^ X 3= X 5 83 2* X 3= X 7. 84 . 3= x 5 x 11 x 13 

86 . 3= X 11 X 29 88 7 X 11 X 101 87 2 x 3® x 5 x 11 x 19 

88 2 X 5 X 13® 89 . 11 x 7 x 13= 90 11® 

91 3 X 7 X 11 X 13 X 37 92 2 x 3® x 11 x 37 9 3 3 x 7“ x 101 

94 . 3® X 7 X 11 X 13 X 97 95 2® x 3 x 843 96 3® x 7 x 11 x 13 x 37 

97 Twenty-five 98 Twenty-one 99 Yes 100 No. 


VIII. 

1 . 7 

2 

10 

3 5 

4 . 

25 

6 . 

4 

6 

8 

7 

8 

8 . 

12 

9 

17 

10 . 

13 

11 . 

20 

12 . 

15 

13 . 

41 

14 . 

23 

15 

19. 

16 . 

14. 

17 

33 

18 

22 

( 9 . 

8 

20 . 

200 

21 

1 

22 

3 

23 . 

3 

24 . 

31. 

26 . 

101 

26 

3 

27 . 

111 

28 

202 

29 . 

101 

30 . 

102 

31 

35 

32 

85 

33 . 

4 

34 . 

108 

36 . 

432 

36 . 

96 

37 

27 

38 

283 

39 

77 

40 . 

677 

41 . 

73 

42 

23 

43 . 

28 

44 

320 

"’ 46 . 

440 

46 

119 

47 . 

35 

48 . 

267. 

49 , 

729 

60 

693 

51 

113 

52 . 

21. 

53 

87 

64 . 

27 

66 

49 

66 . 

51 

67 

1 

68 . 

53 

69 

141 

60 . 

551. 

61 . 

495 

62 . 

8371 

63 . 

198 

64 . 

61 

65 

741 

66 

71017 

67 

43 

68 

18 

69 

28 

70 . 

17 

71 

12 

72 . 

37 

73 . 

207 

74 . 

207. 

76 . 

581 

76 . 

1017. 

77 . 

12 

78 . 

17. 

79 . 

16. 

80 . 

23. 
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ANSWERS 


IX- 1. 12 2. 24 

3 

30 


18 

6 

16 

6 

36 

7 60. 

8. 60. 

9 

100 

10 

66 

11 

12 

12. 

8 

13 60 

14. 60 

16 

40 

16 

18 

17 

42 

18 

24 

19. 385 

20 440 

21 

105 

22 

693 

23. 

672 

24 

588 

26 130 

26 102 

27.’ 

'114 

28 

222 

29 

595 

30 

667 

31 1207 

32 91. 

33 

1680 

34 

896 

35 

630 

36 

330 

37 864 

38 630 

39 

1755 

40 

105 

41, 

112 

42 

2448 

43 336 

44 300 

45 

360. 

46. 

660 

47 

360 

48. 

180 

49. 252 

50. 1260 

61 

144 

52 

1260 

53 

1680 

64 

1680 

56 462 

66 4320 

57 

6720 

58 

2520 

59 

3640 

60 

20449 

61 1680 

62 240 

63 

2940 

64 

12000 

65 

600 

66 

10080 

67. 554400 

68 1260 

69 

660660 

70 

7140 

71 

17700 

72 

82861 

73. 95040 

74. 12649 

75 

1196421 76. 

92939 

77 

9367 

78 

9702 


79. 3764640. 80 1062205 

X. 1. 29 X 3 X 7 X 11 X 17 2. — 3 69 4 1680 6 5031 

6. 26 X 3 X 13 X 53 7 — 8. 101 9 1155 lO — 

11 881. 12 13 13. 707707 14 6, 7, 13, 35, 65, 91 16. 2$ 2d 

16 5612 17 114 18 748000 19 1575 20 Is id 

21 3® X 7® X 11® x«^13 22 Their OCR is 1 23 3 24 5863 

26-3 26 2® X 3^ X 5 X 7® X 13 27 17 28 27720 29 19 

30 3 31 886 32. Yes 33 84 times 34 £21 

36 76529 36 Their G OF is 1. 37. No 38 3848 

39 14 ton 10 owt 2 qrs 40 100 41 1517 42 3 hrs 35 mm 

43 3961 44 56700 46. 629 46 123 47 1 qr 1 lb 1 oz 

48 187 49 lOr 60 2165 and 3017 61 999 62 4176 

63, 72. 64 7 mms 66 330 X 330 56 984 67. 1653 

68 873 69. 3 francs 60 40 grs 61 10406 62 3 yds 2 ft 

63 5543 64 273 and 637, or 91 and 1911 66 84 and 42 

66 999663 and 100203 67 12 days 2 hrs 16 mm 68 10011 

69. 137 and 822, or, 274 and 685, or, 411 and 548 70 13 71 83 

72. 7, 11, 13, 77, 91, 143, 1001 73 4 cwt 2 qrs 74 678 

76. 21, 22, 23 


'XL 1- One-seveTUh, Two-JiJths, Three-eightlis , FiYe-mraTbs, One-eleventh , 
^our-thi7 teenihs 

2. One-tweniieth , Three-^ewfiTuf^ , , ’Eonx-TwrieteeTdhs , Three- 

fort%eth8, Seventeen-iA^r^te^As 

3 ^llrTro-fifteenihs f ^en-devmths, Nlneteen-^^^?e7i^^e^^5, llhxee-thomandth^ 

lSniei»en-e%gM-hu7u3/redths 

4 Twelve-<Atr<ee7i<As , One-hwn^edth-i ^xx.tj-nxne-8eventieths , Two-httn- 

doced-^d-e\eYen-three-hund^ed-<md-JiftietT^ 


H 6 i, if, ^ 7 h ttjVtj’ 8 f, * 

105 , 5« , 45 , 2s , 1« W , 4d , 3d , 2d , Id 

8 ozs , 4 ozs , 2 ozs , 1 oz 12 14 lbs , 4 lbs , 2 lbs , 1 lb 

3s , 7s , 11s , 13s , 19s 14 hd , Id , 3d , llcf , 3d 

3 lbs , 5 lbs , 7 lbs , 13 lbs , 11 lbs 16 3 lbs ,• 11 lbs , 19 lbs ; 

5 lbs , 23 lbs 17 12, 8, 6, 4, 3, 2, 1, hours 18 30, 20, 
16, 12, 10, 6, 6, 4, 3, 2, mins 19 7, 11, 9^ 13, 23, hours 



'EX. XI. 


XV 


20. 17; 13; 29; 51, nuns. 21. 34, 31; 146 22. 16; 49; 86. 

23. 15 cwts , £16, Sd 24. 46 n un ; £27, Is 6d. 

26. .65 , 145 , 185 , 85., 165 , 125 , , 7c? , I5 lid 

26. 155 , 25 , 225 ; 95 ; I85 , 6d., lid ; I5. 7d ; £5 5d. 

27 9d , 8d ; lOd , , 3^d ; ; Ifd , 2id ; l^d ; 7^. 

28- 45 secs , 10 hrs , 6 cwts , 18 nuns ; 7 m., 40 sq m. 

29 45 4d , 3|d , 34 nun , 6 cwts 2 qrs , 10 m , 1 ro 8 sq po. 

30 125 8d , 9id , 146 days; 40 lbs , 800 yds ; 1^ pmts. 


XII. 1 . Five and three-eighths. Seven and four-fifths, Nine and one- 
eleventh; Twelve and three- thirteenths , Fifteen and seven- 
twentieths. 

2. One and two-thirty-thirds. Twelve and seventeen-fiftieths; Ten and 

five-ninths, Twenty-eight and seven-twenty-fifths 

3. 2|, 7i 4. 8A, 5. Ilf, 17i 6. 20^; 9f. 

7. 11; 3, 12; 17; 2 8 20, 4, 8, 27, 4 9. 1§; If; 5^, If; If, 4^. 

10 3i; If, 1*; 2i; 2?, 4i 11 3f, 3f, 2A, 3^; H 12 6^, 4^; 
7t^, Ilf, 12^ 13. h h ¥, ¥ 14. ff- 


16- V; 

¥ 

16. U, 

ft 17. 

4f 18. ». 

19. If 

20. 

21 W. 

22 J*. 

23. W- 

24 W- 

25. W. 

26. 

27. W* 

28. 14. 

29. 

30. 

31 W 

32. W- 

33. W- 

34. W- 

36 W- 

36. 

37. 

38. W- 

39 W 

40 

41. 

42. m 

43. 

44. W 

46. 

46. 

47. ftff. 

VIQ 1S»8& 
TFTFTT* 

49 : 142f 

60 lllf 

51 336| 

62. 901f. 

63. 70H. 

64 97f 

66. 236* 

66. 28ff. 

57. 42*Sr. 

68. 53**. 

69. 46^. 

60 15* 

61 46H 

62. 49ff. 

63. 34* 

64 45M 

66. 19* 

66 18H 

67. 24m 

68. 2Hf 

69. 7Hf 

70 i%m 

71. im 

72. IMi. 

73. 75fJ. 

74 145H 
79. 76§fS 

76 276* 
80 22*t 

76. 1354M. 

77. 24*V- 

78. 38*V. 


XIII. 1. Six imdlhs 
4. 27 stxty-thtrds 
7, 33 fifty-fifths 
69 Sixtieths 
13. One 

16 Three ssvmths 
19. Six tenths 
22 9 23 10 

28 35. 29 33 

34 44 36 72 

40 57. 41 6 

46. 3 47 3. 

52. 7. 63 3. 

68. 19. 59. 5 


2. Three twdfths 
6 35 fortieths. 

8. 25 thirtieths 
11. Three fourths. 
14 Two tenths 
17. Three fifths 
20 Five eighths 


24, 

20 

25 

45 

30. 

40 

31 

84 

36. 

67 

37. 

100 

42. 

7 

43 

6 

48 

4 

49. 

8 

54 

6 

66 

11 

60 

19 

61 



3 33 fiftieths. 

6. ^fifty-fifths 
9 65 severtHeths 
12. Thr6e^jfifA5 
16 Three fifteenths 
18. fifths. 


21 

. 4 



26 

28 

27- 

7 

32 

70 

33. 

34. 

38. 

93 

39. 

85. 

44. 

11 

45. 

i 

60. 

7. 

51. 

lOt 

66 

8 

67. 

4. 

62. 

ff. 

63. 
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1. 
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,3^ 
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XXII. 

1 6d;Zd; 

Ifd, 

i<2 

2 ^ 

id, 2d 

, Id; 

id , id. 



3. ; lOid , '2^ , 4 8d , lOd ; 2^(2 ; ; 1^ 

6 lOjr , 5s , ^ 6d , Is. 3d 6 6s 8d , 13s 4<j , 3s 4c{ , 16s SoL, 

Is 8d , 18s 4d 7. 16s , 7s 3d ; 12s 6d , 17s 6d., 3s 9(i 

8. 4s , 8s , 12s , 16s I Is 4(2 , 9s 6(2 9. Id , Is 6(2 , 2<2 ; 4<2 ; 2s 4(2., 

3d, 2s 3d; id, 4id, id 10. Is 11(2 , 3s 1(2 , 48 5(2 , Is. 10(2., 
68 2(2 , Is 9(2 , 3^(2 , 3id , 6|(2 , 9id 11 £1, 18s 1^(4 

1% £2, 7s 4}(2 13 9s 6|(2 14^ £1, 11s 8§(2. 16 3s 7|(2 

18 6s 11^ 17. £1, 143 6^(2 18 £2, 3s 8^(2. 19 8s 4(2 

20 16s 21. £2, 16s 22. £2, 5s 23. £4, 6s 8^(2. 

24. £6, 98 1^(2 26 8s Sid. 26. 6s 77M* 27 17 hxs. 36 mm. 

28. 2 h.rs 21 min. 40 sees 29. 3 ro 30 sq po. 30 480 yds (or 2 fur 
7 po 14 yd ) 31 3 yds 2 ft 8 m. 32 13 owts 3 qrs 

33. 8 yds 1 ft 8f m 34. 1 sq yd 8 sq ft 26 t\ sq- ™ 36 £10, 3s 84|<2 

38 £34, 6s sad. 37 £4, 16s 2f(2 33 £11, 13s lOAdi 

39 £3, 3s 8i(2 40. £1, 16s 10c2 41 £2191, 3s 8(2. 

42. £117, 68 Bid. 43. 9yds Oft 84m 44. 2tons6cwts 3qrs 21 lbs 
46. 1 ton 16 owts 0 qrs 94 lbs 46 8 sq po 24| sq yds 47 lljcf 
48. 8s. 9(2. 49. 11s. 9Sd 60. 3s S^d 61. Is 6f|(2 62. 2s 0^d. 



XX 


ANSWERS. 


63 £7, 10« 64 £2, 11s 56 7 tons 8 cwts 1 qr 15^ lbs 

66 9 tons 19 cwts 1 qr 6f| lbs 57 1 ton 2 cwts 2 qrs 

58 9 hrs 28 min 45 secs 59 £11, 17s 5^ci 60 £12, lOs lO^d. 

61 £4042, 17s 6fd 62 £2025, 5s 63 £65, 6s Ifd 

64. £83, 19s 66 16 ® 10^ 66 £1, 7s 9d 

67 £1, Os lOH^ 68 £1* 6« 69 ^17, 17s 3^ 

70 £9, 17s 71 7s 72 £5 73 £1 74 £3 

75. £5 76 £7, 9s 7id 77 5 yds 0 ft 9 m 78 3 ro 10 sq po 
79 4icJ 80. 6s 3Jd 81 2s O^d 82 Is 0|<2 83 £2, 16s lid 
84. Id 86 1 ton 3 owts 0 qrs 21^ lbs 86 1 cwt 0 qrs 3 lbs 

87 £7, 7s Id 88. £14, 7s 89. 1 cwt 0 qrs 16 lbs 

90. 9 tons 6 cwts. 


IS2k!IXI. 1 4? A- 2 f; I, S 3 4? i> tSj •a'ty -it 

4- §, 6 4» "iV 6 ^ 7 li, §, If, ^ 

8. 4, I; t, iV 9 Tfiirj rh^f -sHr? irhrj 10 

Tb, ^ 11- ^ 12 ^ 13 14 16 i 

16 44 17 18 i"4!r 19 H 20 44 

21. 22 23 ^ 24 Mi 25 ^ 

26 ^ 27. 28 iM 29 A 30 4M 

31 ^ 32 33 Tiir 34 Mi 36 -gir 

36 37 ^ 38 39 Mi 40 § 

41 48is 42 lllfs 43 63^s 44 574^5 46 £14H 

46 £21^ 47 £7^ 48 £7^ 49 31| qrs 50 33J cwts 

51 1924 cwts 52 ISiiqrs 53 1744 yds 54 1274 po 

66 1244 ao 66 7-^ ac 67 46 times 68 G^times 

69 4 60 61 i 62 ^ 63 i 

64. A 66 ^ 66 4 67 4 68 

69 -sM 70 71 77^ 72 iM 73 

74 U 76 ^ 76 U 77 I 78 ^ 

79. ^ 80. 


XXIV. 1. Nmeteen mnety-etgMhs 2 3 4. 4r^ 

B m B a 7. 8 ifi © Sdhr 10 2c 

11 Nuiefcy-one mnetuths 12 700J| 13 BZH 

15 ^ 16 i 17, 18 17111 19 mi 20 5^ 3d 

21. 101 tentTia 22 34 ffiy-aneOia 23 H 24 71fl 26 3^^ 
26 27 li^ 0 28 0 29, 30 1 of it 31 49 v/fivts 

32 immOia 33 34 IH 36 20,!Wi 3©* 3^ 37. 149 

38 If 39 3iV 40 30 acres 41 W 4-?. H 43 M 
44 10:^yt 46. SffJ 46 H 47 if 48 A 49 2 

60 A of the field 61 19At 32 iff B3 U 34 14At 
66. 3999 56 6 67 I99 68 A 59 30 bits 60. 3s lid 

61 500 aemratetJia 62. 99 63 Sff 64 1370899. 66 5 

66 1 67 lA 68 33 69 The latter, 70 3 hrs 64 m 

71 820 72 At 73 A 74 -rir 76 0 

76 69 77 16399 78 240 " ■> L3, 11s 3d 80. 9 hrs 24 m 



ANSWEES TO QUESTIONS 61*-100* 


XXIV. 

61*. 12 

75*. 12 

88* 2s. 7(2 

62* Qd 

76*. 36 miles 

89* 6s Ojcf 

63*. 91 

77*. 24 feet 

90* 48 

64* None 

78* 24 

91*. 4^^ 5 m 

65*. 2s Id 

79*. 305 

92*. 8 St. 8 lbs. 

66*. 6d. 

80* 3s 6d 

93*. ^ 

67* 2s. 6d. 

81*. £360. 

94*. 6 A.M 

68* 2s. 8d. 

82* 640 

95* Bat, 5s 6c2., ball. 

69*. Is 

83*. 24. 

wickets, 2s 6d. 

70*. Is 

84* *. 

96*. 16s 

71*. £60 

85*. ^ 

97*. 29. 

72*. £Z9S, 10s 

86* 128 

98*. 120. 

73* Id 

87* 15 bits, li in 

99*. ^£9600 

74*. 2s 6d. 

left 

100* ^22, 4s. 




EX XXIV. 


XXX 


81 ^ greatest, least 83. 9f 84. 81884 

86 42 86 0 87 1 88 £2, 10s 9d 89. idhr* 

90 f^ftheDook 91 m 92 93 ^ 94.7. 

96. 82^1^^ 96 -1^ 97. £1, lls 4§d^ 98 25 99. 

100. of the pole 101 19 102 i 103. 36 104. ^ 

106. i 106 2 107 1^ 108 £7, 6s Ofd 109 

110. A, £2, 12s 4d , B, £1, 19s Bd 111 112 13^ 113 58Mf 

114 0 116 7 116 7* 117 16 118 £6, 11s Bid 119 

120. A, £11, 19s 7id , B, £7, 19s 9d 121 £4, 3s IJd 122. The latter, 
123 IH 124 15 times 125. 16 times, rem’^ 126. 2^ 

127. 2|f 128 129 8 marbles 130 ^ of the work 

131 £6381, 11s Bd 132 B 133 B4^i% 134 5^ 136 | 

136 158^!^ 137. i 138. £40, 19s 139 ^ of the property 

140 ^ of the field 141. £281, Os ll^d 142 G-CM. LgM 26J 
143. ^ 144 145 3% 146 21 dys 3 hrs 30 m 

147. 3 dwts 8H gra 148 2 ft 6 in. 149 of his journey 

160 £6, 14s 44d for one, 28 Id for each of the others 161 £4 

162 GOM LCM 24 163. ^ 164. 166 3 

166. 167. 17 cwts 3 qrs 10 lbs 168 67584 stamps 169. 

160. 1 hr 12 min 161. 162 233 tons 10 owts 2 qrs 10§ lbs, 

163 77 tunes 164 is greatest, —J’g is least. 166. 286999-^ 

166 im 167. 168 H 169- ^ inches. 170 ^ 

171. 172. 144 tons 3 owts 2 qrs. 4ff lbs. 173. 52560 times 

174 176. 16699if| 176. 5 177. 1^ 178 

179 ^55 feet 180 of the day 181. 1219 182 7245 

183. U, * 184. I3SV 186 1510 186. 1126 lengths, 

4 inches over 187.1 188. H 189. -g!^ 190 1^-^. 

191. 3213 192 11088 193. •^, ;jpT 194 2m 196. 12^ 

196. 9 times, 1^^ rem. 197 £49 198. J 199. 999000 grams. 

200 i 

XXV. 1. 6d , 4d , Bd , 2d , l^d , Id , f c2 2. 10s , 6s Bd; 5s ; 4t8 ^ 
Bs 4d , 2s Bd , 28 , Is Bd , Is 4d , Is. 3d , Is , 8d , 6d , 4d , 3d 
6 ^ it it 'ht it it tV* 4-. i; J, J; -J, 

6- it it it -sV# ^t iht 6. i; i, i; 

it it ^ 7. i, i; i, -jV? aV 8 J, i, 

it 9. i, i, 3^, i; T^, -ijV^ icS-5 10- it it 

1^5 -aV; A- 11 £115, lOs 12. £96, 15s 

13. £148, 8s 14 £127 16. £142, 6s 16 £197, 16s 

17. £68, 2s 6d t3. £84, 2s 6d 19 £218, 17s 6d 

20 £237, 17s 6d. 21. £143, 6s. 8d 22. £177, 6s 8d 

23. £513, 13s 4d 24. £417, 13s 4d 25 £14, 16s. 8d 

26 £16, 3s 4d 27. £32, Is 8d 28. £64, Is 8d 

29 £42, 12s 6d. 30. £59, 5s 6d 31. £2, 18s 6d 

32. £2, 4s 9d. 33. £14, lOs 4d 34. £7, 17s 8d. 

36 £10, 11s 2d 36. £21, 9s. 8d. 37, £8, 19s 

38. £15, 6s 7id 39. £6, 2s, 3d. 40. £6, 7^ lO^d 



XXll 


ANSWERS. 


41 

£430, 2s 

42 

£557, ^ 


43 

£296, 2s 

44 

£528, 6s 

45. 

£56, 16s 


46 

£64, 4s. 

47 

£303, 7s 6d 

48 

£451, 17s 6d. 


49 

£2666, 6s. 

60 

£3569, 7s 6d 


£16, 6s 3d 


62 

£S5, 16s 3d. 

53 

£24£, 18s 8d 

^4 

£206, Is 3d 


55 

£34, 8s 9d. 

66 

£43, 10s 5d 

67. 

£6, 9s 4Jd 


58 

£10, 3s 7id 

59. 

£31, 4s ^d 

60. 

£34, 14s 4id 


61 

£2, 14s 6id 

62 

£3, 11s 3d. 

63 

£1, 4s Hid 


64 

£2, 10s Oid. 

65 

£65, 16s 9id 

66. 

£116, 17s SJd 


67. 

£3, 14s OSd. 

68 

£8, 11s. 6|d 

69. 

£22, 15s 7id 


70 

£31, Os 6id. 

71 

£933 

72 

£1128, 16s 


73. 

£879, 12s 

74 

£298, 2s. 

76. 

£476, 17s. 6d 


76. 

£616, 7s 6d 

77 

£125, 6s 8d. 

78. 

£96, 16s 8d 


79. 

£164, 13s 4d 

80 

£222, Is 8d. 

81 

£152, 15s 


82 

£149, 12s 

83 

£799, 10s 

84 

£1902, 7s 6d 


86 

£2442, Ss 

86 

£1866, 10s. 

87 

£3805, 13s 4d 


88. 

£9791, 13s 4d 

89. 

£551, 9s 6d 

90 

£640, 11s 3d 


91 

£382, 2s 8d 

92 

£270, 15s 8d 

93 

£44, 2s. 


94 

£45, 10s IJd 

95. 

£2213, 8s 3d 

96 

£3238, 13s 7d 


97 

£45 

98 

£76, les *99 

£53, 8s 

100. £198, 9s 4id 

101 £102, 15s 

102 

£161, 6s 103. £62, 8s 104. £73, 

, 16s 

106. £386, 2s 

106 

£597, 12s 6d 107 £449, 16s 108. £1402 

109. £1430, 12s 6c? 

110 

£692, 10s 111 

£63, 15s 112 £245, 

2s 

113 £119, 3s 4c? 

114. 

£139, 18s 4d. 

115 £517, 10s 116 £887, 

, 5s. 

117. £284, 4s 

118 

£436 119 £63, 16s 6d 120. £68, 

18s 


121 £22, 6s 8c? 

122 

£21, 6s 1^(2 

123 

£7, 4s lOd 


124 

£8, 6s 9c? 

126 

3s 9c2 

126 

£21, 10s 10c? 


127 

£61, 4s 4iS. 

128 

£76, 16s lOJd 

129 

£86, 19s 


130 

£77, 7s 

131 

£42, 12s 

132 

£37, 11s 4d 


133 

£29, 18s 6d 

134 

£38, Is M 

135 

£609, 6s 9c?. 


136 

£957, 4s IJc? 

137 

£362, 14s 

138 

£336, 75 


139 

£1340, 12s 6c? 

140 

£2026, 7s Qd 

141 

£2479, 19s 


142 

£3729, 13s 9c? 

143 

£273, 14s Id 

144 

£302, 18s 7d 


146. 

£348, 3s 

146 

£792, 11s 6d 

147 

£818, Os 8c? 


148 

£838, 15s 

149 

£8746, 6s 3d. 

150 

£7623, 8s 4d 


161. 

£24581, 2s 10c?. 

162. 

£38162, 11s. 

153 

£1667, 18s lid 


154 

£1766, 7s 6c? 

155 

£19410, 4s. 4^ 

156 

£19296, 7s 6c? 


167 

£90, 17s 6i<?. 

158 

£46, Is 9|d 

159. 

£23, 13s 7ic? 


160 

£22, 188 Ic? 

161 

£13, 11s ll^d: 

162 

£13, 8s 4c? 


163 

£10, 19s. 9i:c? 

164 

£12, 4s 3id 

166. 

£13, Os 9c? 


166 

£24, 18s 

167 

£23, Os 

168. 

£19, 15s 3c? 


169. 

£46, 19s lOid. 

170 

£85, 18s 9id 

171 

£54, 18s lOd 


172 

£48, 9s 4^c? 

173. £S12, 6s 

174 

£342, 3s Oic? 


176 

£41227, 5s 3|<? 

176 

£48103, 11s 9^ 

177 

£8469, 10s 


178 

£10057, 19s 

179 

£36039, 6s 9^ 

180 

£39467, 11s Ofc? 


181. 

£10416, 14s 2c?. 

182 

£5211, Os SJcf 

183. 

£903, 9s 


184 

£941, 14s 

186 

£801, 13s 4Ld 

186 

£783, 58 1<? 


187 

£564, 15s lie?. 

188 

£458, 13s 9d 

189 

£2901, 19s. life?. 


190 

£8885, 8s lie?. 

191. 

£1017, 6s Bid. 

192. £1289, 9s 


193. 

£1350, Is. OH 



BX XXV. 


xxm 


t04 £1296, 9j! 7^ 19B £4424, 3s 196. £4108, 13s 

197 £855, 11s 198 £962, 7s 8d. 199 £1586, 16s 3d 

200 £1615, 9s 8d. 201 £2186, 4s Sgd 202 £2968, 9s Ofii. 

203 '£663, 8s Id 204. £570 206. £1999, 12s 2d 

206. £2816, 9s 0|<i 207. £79, 14s 8J(i 208 £69, 8s 3Jd 

209 £512, 16s 6d 210. £869, 18s 9d 211. £347, 11s 9d 

212 £373, Is Oid. 213. £165, Os lid 214. £293, 7s. Ofd 

215 £5588, 5s Sid. 216. £4240, 9s SJd 217 £44, 14s 5|d. 

218. £65, 6s 6id, 219 £323, 18s 4d 220 £297, 14s Id 

221 £49, 4s lOid 222. £188, 17s 4Jd. 223 £413, 18s lOJd. 

224 £1106, 6s Sfd 225 £1142, 12s 3d. 226. £1455, 17s lO^d. 

227 £378, lOs Ofd 228. £502, Is Sjd 229. £8, 11s 2Jd 

230. £8, lOs lid 231. £25, 11s 8|d. 232 £42, 6s ^ 

233. £32, Is 9|d. 234 £49, 19s l^d. 236 £362, 5s Ofd 

236. £363, 16s 2id. 237 £140, Os S^d. 238 £96, Is 4id. 

239. £6330, 12s 2id 240. £7193, 6s 241 £17, 9s 7i%d 

242 £102, Is. Oid 243 £146, 13s 8gd 244 £312, 4s. 7Ad 

246 £104, 19s lljd 246 £337, 13s O^d 247. £128, 16s Ogd 

248. £656, ISs lOHd 249 £876, 19s 2fd 260. £784, 18s 8|d 

261. £87, 13s 2|d 262. £54, 12s. 3Ad 258. £1311. 19s 7d 

264 £3735, 15s 256 £631, lOs 266. £153, 16s Ogd. 

257. £584, 18s 8d. 268 £2695, 14s OJd 259 £197, 9s 2d 

260. £624, 17s 9id 261. £353, 17s Sfd 262 £410, 17s ll|d 

263. £11, 12s. 9d 264. £12, 7s 2Jd 266 £383, 6s 

266. £389, 17s lOJd. 267 £526, Is 5|d 268 £4327, 7s 6Hd 

289. £9, 3s IJd 270 £38, 5s lljd S71. £5353, Is 6d. 

272* £2732, 11s 7d 273 5 tons 11 owts 0 qrs 1 lb 6 ozs. 11 drs 

274 37 nu 1516 yds 1 ft 6 m or 37 mi 6 fur 35 po 4 yds 275. £397 
276. £464, 18s SJd 277 £408, 16s Igd. 278 £2671, 11s 2|d 

279. 83 tons 10 owts 0 qrs 4 lbs 280 561 tons 18 owts 0 qrs 24 lbs. 


XXVI. 1 10 owts , 5 owts ; 4 owts. ; 2 owts , 2 qrs , 1 qr , 16 lbs., 
14 lbs. 2. 14 lbs , 7 lbs ; 4 lbs , 8 ozs , 4 ozs , 2 ozs , 1 oz. 

3. 2 ro , 1 ro , 20 sq po , 10 sq po.; 20 sq po , 10 sq po , 8 sq po.; 
5sqpo. 4. Ift6m;lft;9m,6 in.; 4 m , 3 in., 6 m ; 

4in.; 3 in ; 2 m ; 1 m 6. 4 , i; i; tV 4; i. 4 ; 

0. 4s ■At- ij 4s 4» A 7. 4> i> 4» 4. A 4> is tV* 

4 j 45 i* 45 45 45 45 4. rV 9 4. 4, 45 4, 45 ifti 45 45 

4; *. 10. 45 4, 4, 4. 45 *. 4, * « £6, 16s lljd 

12. £5, 4s. 6Jd 13. £161, 7s 3d. 14 £173, 12s !(%« 

16. £40, 4s 2d. 16. £46, 8s Ifd. 17 £4, l7s 74d 

18. £4, 4s 8|d 19. £24, 10s. 54d. 20 £24, 15s lOd 

21 £564, 13s 9d. 22 £468, 15s 23. £1350, 14s 0|d 

24 £1183, ISs 3d 26. £14, 11s. lOd 26 £19, 10s 

27 £31, 18s. 7d. 28 £51, 18s efd 29 £33, 9s 

30. £95, 17s Id 31 £3, 14s 5|d 32 £4, 6s 4|d 

33. £63, 5s. 2id. 34. £60, 6s 5d 36 £7, 6s. 3d. 

36. £6, 9s. llfd. 37. £12, 2s. 14d. 38. £10, 11s 6d. 



XJQV 


AUSWEES 


39 £7, 18s Oid 40 £8, 10s lljd 41 £104, 8s Id 

42 £71. 18s lOJd 43 £122, 6^ 4id 44 £87. 16s l^d 

46 14s 9|d 46 3s 2jd 47 £18, 3s 

48 £14, 16s 3|d 49 £160, 6s Sid. 60 £250, 11s 'Sibd 

61 £11, 11s 6id 68. £12, 8s 2Jd 63 £186, 12s 10|d 

64 £340, 12s 9^ 66 £204, 14s llfd 66 £38, 2s 

67 £76, 12s llAd 68 £12, 4s 69. £3, Os ll*d 

60. £7, 19s 8|d 61 £54, 16s l|d 62 £5, 19s Of|d 

63 £519, 18s 6Hd 64 £2493, 4s 3Hd 66 £11, 6s 3§d 

66 £59, 11s 10^ 67 £50, 12s 6Ad 68 £45, 28 lO^ld 

69 £4, 28 Ifd 70 14s 8H«i 71- £179, 16s 7fd 

72 £155, 12s 3fd 73 £134, 6s l^d 74 £128, 6s SUd 

re £24, 11s efd 76 £20, 14s 77 £146, 28 3^. 

78 £451, 3s 2iSV 79 £4, 14s QHd BO. £3, 11s 9H<i 

81 £1704,*3s 6id 82 £2033, 168 Sfd 83 £139, 178 Sfd 

84 £260, 16s lOJd 86 £267, 6s ll^d 86 £687, 7s 6§d 

87 £16527, Is 8d 88 £19126, 16s 6d 89. £7117, 18s 8|d 

90. £2979, Os 7id 91. £896, 12s 6id 92 £2086, 98 10^ 

93 £353, 17s Q^d 94. £44, 14s 3^ 96 £146, 10s lOd 

96 £6672, 5s IJd , 97 £734, 7s 8ii<* 08. £3262, 16s 9fd 

99. £2507, 11s 3|id 100. £23498, 3s 1^ 

XXVII. 1. 12s Id 2 12s Sid 3. 10s ll^d 4 14s 3d 
6 13s lOd 6. 13s Bid 7 10s lid 8 18s lOJd 9. lOs 5fd 

10 14s 9^d 11 16s Oid 12 9s 2d 13. 8s 3|d 14. 9s ll^d 

16 8s 8id 16 l(Js 9Jd 17 £6, 48 6d 18 £7, 7s 19 13s gid 

20 £1, 14s 4id 21 £1, 9s 9|d 22 £1, 3s 23. £1, 16s Ifd 

24 £2, 2s Id 26 £2, 7s lOd 26 £1, 11s Ijd 27 £9, 8s lOJd 

28 £3, 2s 9id 29 £2, 12s 7d 30 £2, 6s Sid 31. Sfd 

32. 4|d 33. 7fd 34 3d 36 3s O^d 36. 2s. 0^ 

37 Is 11^ 38 4s 4id 39 11s 4d 40 2s 1^ 41 3s. SJd 

42 £1, 16s Sid 43 14s 3^ 44 12s 5d 46. £1, Os. 9id 

46 18s 9id 
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BX. XXVIII. 


JCCV 


XXVIII. 1. Seven tenths^ Seven hund/redth$ > Seven thousandths^ 
Seven tsn-thousandths^ ^&sr&ci hundred-thousandths, ^&v&n,m%lhonths^ 
Seven t6n-milh<mths. 

2. Eight hund/redth^. Eight tm-thousan^hs , Eight tenths. Eight 

hundred - thousandths , Eight thousandths. Eight ten-milhouths ^ 
Eight milhouths 

3. Twenty-three hundredths, Forty-hve hundredths, Fonr-hundred-and- 

eighty-six thouaamtths , Two-hundred-and-seventy-one thousandths ; 
Eighty- three thousandths, Eight-hundred-and-three thousandths i 
Forty - one ten-thousandths , Six - hundred - and - thirty - two ten- 
thousandths 

4. Two, and three tenths, Six-hundred-and-one th(yasandths , Five, and 

three hund/redths. Twenty-four, and five hundredths. Seventeen, 
and seventeen hv/nd/redtha ; Eighty-nine thousandths , Sif ty-six, and 
sixty-six hundredths, Six-thousand-six-hundred-and-sixty-six ten- 
thousandths 

6. -3, -7, -08, *004 6. .1, -06, -09, -005 

7. *002, .0007, .000006 8. *0008, -000004 , 009 9. 2-3, 12-07 

10. 70.007, lO-OOOOOOl It -21, -17, 1-1 12. *12; .99, 3.3 

13. .202j -000014 14. 1-09, -0087 16 '^2-3 16. 6.7 

17. 46 18. 72 19. -8 20. -06 21. 7-01 22. 92-1 

23. 53.4 24. 724.6. 26 123-4 26 600-3 27. 421 

28. 503 29 1210 30 205-7 31 2316 32 41030 

33. 5200 34 8 36 -23 36 .51 37 -05 38. .07. 

39 .063 40. 6.1 41 2-9 42 6-03 43 *802 

44 . -0001. 46. 1-531 46. 4-076 47? -437 48 -802, 

48; -023 60. -2361 61. -4009 62. -0213 63. -0805 

64- -0012 66 472-8, 30-45, -847, 2306-7, -00703. 66. 4728 

304-5, 8-47, 23067, -0703 67. 47280, 3045, 84-7, 230670, -703’ 

68. 234-07, 7030-057, 40-01, -003, -4367 69. 23-407, 703-0057, 4-001 

-0003, -04367 60 -23407, 7-030057, -04001, -000003, -0004367 


XXIX. 1. 20-92 2. 5-385. 3. 17-81. 4. 20-8 

6. 39-638. 8. 68-684. 7. 934-4794 8. 467-1889.* 

,9 207-5191. 10. 3889-9611 11. 4-53 12. 3-072 

13. 31-8 14. 42-7 16. 10-5969 16. 3-512 

17. 1-545 18. -632 19 15-3525 20 22.302a 

?2I. 4475-105045 22. 23-4397464 23 -45. 24 -063 

26. -0044. 26. -001 27. 0 28. -01 29 -3897. 

30. 39-483. 31. -04202 32. 59-0522 33. -88428 

34. -41925 36. 1^)129. 36 3-5044 37. 9-99 

38, 169-983 39. 46-46 40 77-922 41, 17-7082 

42 2-61807 43. 2 -2111. 44. 313-95804 46 243-97678. 

46 362-60703. 47. 3-996 48. 11-27263 49 2-662 

60. 1-111 

XXX. 1 . 16-8 2 . 6-64 3 24-31 

6 . 669 - 24 . e . 2832 - 09 . 7. 3-48 8 . - 371 . 


4. -805 
9. 959-1. 



XSVI 


AIJSWERS 


10 48360 tt. 305-3 12 32-4 13 3-65 14 1-68. 

16 0667 16 -02781 17. -08815 18. 1 1066 19 -1281 

20 1-8139 21 4 03 22 17 907 23 -1287^ 

24 -0009108 26. 03003 26. 337264 27 -0690606 

28. 36-94681 29 46 3 » 30 609-427 31 -000274866 

32 000186745 33 -000106 34. -000048 36 2-023 


36 2-9791 37 -00000072 38 00016807. 39. -194481 

40. 27 9841 


X 

SXI. 

1. 12.41 

2 23.014 

3 .5509 

4 -00^1. 

6. 

138.5 

6 .0121 

7 

.2126 

8. 57-825 

9 6 2014 

10 

4 275 

11 .0425 

12 

.1125. 

13 23 218. 

14 -1639 

16 

-0513 

16 .0868 

17. -88126 

18 .00548 

19 -116626 

20 

-0002266626 21 -021876 

22. 

. .004375 

23 -0118 

24 

.129876 • 

25 .72. 

26 

.033 

27 .0084 

28 -00016 

29. 

9-6 

30. .175 

31. 004 

32 03008 

33 -012 

34 

10-3 

35 .002272 

36 .1326171875 

37 6-976 

38. 

.013 

39. 00305 


40. 001702 


XXXIL 

1. 116.94 

2 

8393 

3 8.815 

4. 63-934 

5. 

.0121 

6 28.8 

7 

193.19 

8 3636 4 

9 13648 

10 

5860 

11 10500 

12 

6.40125 

13 2.6 

14. 20 

16 

3760 

16 17600000 

17 16.07 

18. 1-728 

19. -9268 

20. 

242.156 

21 13 846875 

22 17-840626 23 -0046876 

24 

162-646875 28 8-75 

26 126 

27 2440 

28 1988 

29 

234.375 

30 21 875 

31 .022 32 1-3 

33 072*' 

34 

•0009 

36. 210.3 

36 83 3 

37 603 

38 6-073 

39 

.32 

40 .525 

41 

.276 

42 2 25 

43 .002215 

44, 

9.236 

45 .40105 

46 

13 756 

47. 605000 

48. 7600 

49 

600 

60. 640000 

61 1 

2000 

52 22500 

63 600600 

64. 21432 

65 .1857 

56 

.0037 

57 0530 

68 .5952 

59 

.1263 

60 .0092 


61 11. 

3207 62. 344-8276 

63. 

0049 

64 6.59, 6690 66- 501000, 00501 66 

3.26, 32500 

6? 

1 2, 12, 

12000, .012 


68. 1 

3, .13, 130000 

, 13, .00013 

69 

Quotient 32 ; remainder • 

163 

70 618 times, and 14 over 


XXXIII. ^ T?(r» T?ir> T?ir> xirff 

3 iSoi nriinr* lo o o ^ i o^o oj 

e gfl B 09 B009 Y 71 

1 OOJ XO 0 0> 10 0(HJ ■ 1 0 OJ 

9 _ TOI ^ , 4SC9^ in 

TTnnr? Td ft o fl j Tiro Oft to o o o > 

12. SOtItj 

14. 170^, 17t^, I 

nro^nnr 

16 8^, 104^ 

18 70,2^, 77t^j 

20 

24 ^ 26 ^ 26 

30. i 31 tcIt 32. ^ 


2 iV> t5t7> tW> TT^nr 

i ’ fto\ftoj lO TT o^oT inr 3 tJ^tt 

iWo 3 t-JtSttj -iWiAr* iWW 

1 oWo 0 ’tjVtWW ItAtt 

13 22r^, 220 t^, 2020* 

16 12*^, IOStHit 

17. 11*^76 llTfrWir 

19 50**, i7*wv, i-mh 
21 i 22 ^ 23 f 

27. *. 28 T* 29. * 

33, 1* 34. 11* 36. 24 



EX, XXXIII. 


xxvii 


36. 37. 6H , 38 71| 39. ^ 40. A 

41. m 42 3/,r 43 nm 44 SOifr 46. 

46., 1|^. 47 . -jT^ir 48. nrirT 49. -jftr 50. l-rV 

61. -1, ’7, -01. 62 .3, -07, -09 63. -08, -002, -0007 

64 -009, -0006, -000001 66 -17, -027, ^127 66. -43, -0174, -02716 
67 1-1, 20-3, 5-16 68. 2-03, 06-01 69 67-1, -671, -00671 

60 9-9, -099, -000099 61. 4-03, 7-6, 21-023 

62. 100-01, 7 009, 12-0014 63. 1-0001, 231-9, 4-073 

64. 61-03, 8-0008, 1000-019 66. 38-9, -0047, 80-03 

66. -023, 6-0716, 735 61 67. 43-266, 10-007, -00163 

68. -1763, 1-001, 1467-03 69 10-1, 10-001, -000101. 

70. 7-0001, -0071, 70-0001 71. -2 72. -8 73 -6 74. -26. 

76. -75 76. -14 77. -26 78 -12 79 1-46 80. -85. 

81. -66 82. -126. 83 -626 84. -4376 85. -824 86 1-066 

87. 2-076 88. 7-462 89 10-1875 90 2-1375 ’ 91. -06376 

92. -764 93. -0016 94 -00048 96 1-3224 96. -09376 

97. -084376. 98. -016626 99, 6869376. 100. -17376. 


XXXIV. 1. 1-73 2. 2-2S1 3. -3791 4. 6-46ld. 

6. -04ld 6. -0278§ 7. -0232 8. -0O36S§ 9. -0428671 

10. -0367142$ 11. -6 12 93-$. 13 36-$$ 14. 2683-S 

16. 1671 428671 16. 6714-286714 17. -02? 18 -188$$ 

19. -009683 20 -480$ 21. -03671^$ 22. -0060617283$ 

23 -005$$ 24. -004861. 26 7-4of 26. 60-$$ 27. -0138. 

28. -00§26 29 14090-$$. 30 20-8$ ■» 31. 1786-?14286 

3% 9.$7664320$ 33. -$69$ 34. -148$ 36 -0$2439 

36. -67692$ 37. -0406. 38. -00S097$ 39. -0544$. 40. -2282061. 
41. -00164 42. -0108 43. 2-42 44, 47-6$61 46 -3662027. 

48. 1-3719512 47. -132867. 48. -017207792 49. -32268064616129$ 

60. -02362941176470688. 

XXXV. 1. .$ 2. -4 3. -2?. 4 -$$ 6. -142867 

6 fl428$ 7 -07 8. -07$. 9. -42?. 10. -6114 

11. -0428571 12 -04428671. 13. -8$ 14. -91$ 16 -IS 

16. -791$ 17. -1?1428$. 18. -17867142 19. 1-0208$ 

20. 3-00$$ 21. 4-018$ 22. 11-007291$ 23 •?8$. 

24. -19612 26. -16384$ 26. -$1234667$ 27. 1-01219$ 

28 3-0$7$ 29. -$1687$ 30. -292307$ 31. 4-00247$. 

32. 4-0022$ 33. -0364583 34. -0266681 36. -026618 

36 -039128 37. 6 19871794. 38. 2.?9894l 

39. .8629411764703882* 40 -$62631678947368421 41 §, A, U- 

^2 A- Aj Aj a 43. tSt, rir tA> lihrt ths- 

46. lAfcj sA" 40. g , 47. Two 48. Three. 

49. Sevea 60. Bight 


XXXVL 1. ». 2. #. 3 f 4. f. 

6. 4S 6. 11*. 7. 1. 8. 8. 9. * 10. * 



xxvill ANSWERS 


11 


12. m 

13 

14. if 


15 lOJft 

16 Off 

17 

tVt 

18 im 

19. ^ 

20 


21. i 

22 f 

23 


24. 3f 

26. 

26. U 


27. if 

28 H 

29 

* 

30 * 

31 1 

32 ii 


33 m 

34 liV 

35 

m 

36. M* 

37 

38. M 


39. -jfj- 

40 * 

41 

i^A 

42 24^ 

43 

44. ^ 


46 Ifi 

46 3^, 

47 


48 ^ 

49. 4^ 

BO m 


61. t^7T 

62 « 

53 

*13083^ 

& 0 ff 

54 

inrarTT 

66. a 

66 U 

67 

58 

m 

69. 

a 

60 Th 




XXXVII. 1. 

-6183 2 

916006 

3 

•218938 

4 .661288 

5 

•984 

6 

7247 7 

2-421 

8 

6-1663 

9 -613 

10 

1*257 

11 

2923 12. 

. -7481 13 

4-0026 

14 -14382 

15 

12485 

16. 

2-3266 

17 1-00002471 18 -6189766 


IS 16'867142 20 4*923076 21 3*73450177 22 203337069 

23 1497887706 24. *426211089577 26 *9, » e 1 26. 1 9, z 6 2 

27 1*19,4 6 1*2 28 1*49,4 6 1*5 29 *89,4 6 *9 30 0 

31 228*037471^ 32. 778*1643916 33 12 003994358125 

34 *9,4 6 1 35* 46,4 6 * 5 36. 6*346285714 3 7 2-2473824 

38 2-3431769945463014 39 1000 40. 1*09,4 6 1 1. 


6 

10 

15 

19 

24 

29. 

34 

39 

44 

49 

6 %. 


6 

11 


XXXVIII. 1. 1 2S 2. 10 §6 3 36-21 4, 6-477 

7-248 7 1-6218? 8 -005706 9 007136 

1-838 12 -02325883 13 02940065 14 036 

16 1173-26 17. 73-650798 18 138-09623S 

20 23 164983 21 343 22 -0169 23 -26 

663 26 -37692 27 -0150018 28. -2780066 

•309375 31 19 09 32. -6 33 -1629 

25 37 33-33 38 -6249376 

69 42 16-56 43 11 083 

47. 6-2428671 48 11-68428571 

62 016 63 9S 64-0 

68. 2 59 -5 60 -01 


32 681 
07696 
•35601 
17136 416 
7 12 26 

•6 30 

•33368 35. 2-646 36 

3-63 40. 3648 41 

6-6 45 3-99 46 3-3 

•24 60 4 61 3 68 

1 66 2.88 67. 1 


XXXIX. ^ 4^d 2. 45 7^d 3 175 4 £2, 35 6d 

6. 25 9d 6 185 Qd 7 8 ll^d 9 75 44c2 

10 55 3|cZ 11 35 lid 12. 25 7id 13 £3, 7s Qd 

14. £15, 35 3d 15 ll5 lljd 16 155 ejd 17 £4, I6s 9|d 
18 25 lid 19 25 Sid 20 Bs Qid 21 S5 9|d 22 166 5id 

23 £1, 25 3|d 24 £3, 125 7id 26 £1, 95 Ofd 26 15s 6d 

27 35 10|d 28 4d 29 3 qrs 7 lbs 30 21 lbs 

31. 1 owt 2 qrs 8 lbs 12 ozs 32. 13 cwts 1 qr 12 lbs 4 ozs 

33 2 mi 2 fim 30 po 34. 24 oui> ft 810 m 35 1 ton 15 cwts 3 qrs 
36 1 ton 3 cwts 2 qrs 1 lb 37 15f poles, or 15 po 4 yds 44 m 

38 2 ac 2 ro 39. £5, 155 6d 40 £1, 05 8|d 

41. 3 tons 7 cwts 3 qrs 22 lbs 42. 5 yds 1 ft 7i m. 43. 10 poles. 



EX. XXXIX. 


xxix 


44. 1 lb 45 25 Id 4§. 47. 165 7icZ 48 I5 

49, 1ft. 10m 50. 3m 61. 110yds Oft 8m 52 2 mi 622yds 8m 

6a Qd 64. 75 6cZ 65. 4Jd 66. 3|cJ 67 135 58. 6d 

69. 1 lb 60. 1 ton 13 cwt 14 lbs. 


XL. 1, .4 2. .6 3. .16 4. -36 6. .2S 

6, .76. 7 -126 8. -225 9 .1126 10. -0876 11. .76 

12. .126 13. .623 14. .4373 15 -0626 16 -9376 17. .155 

18. .176 19. .021876 20. .14625 21 .03126 22. -034376 

23. .115625 24. -23126 26 .01171876 26. .001953125 

27. .0123 28. .00876 29. -109376 30. .06525 31. .015626 

32. -078123 33. -0588126 34 -38390626. 36. 5.16875 

36. 14-64376 37 -00063 38. -000096 39. -1390626 

40. -03671875 41 .006626 42. -00204 43. 642-4995 pence 

44. 108-864275 pence 46. 1-19 ozb. 46. 724-67875 dvrts 

47, 20 -62 pints 48. 17214-912 sq yds 49. 892-8 sees 

60. 162-504 mins 51. -6 62. -416 53. -086 54. -14583 

56. -89683 56. -9683 67. -3 68. -83 59 -3583 

60. -26413 61. -3t6 62. -21636 63. >330094 64. -14305 

66. .43S926S 66. -300376 67. -803371423 68 -8307692 

69. -130681 70. -0631 71. -066 72. -001133 73. -003 

74. -73 76, -0710227 76. -23428571 77 .82886604761 

78 .00948660fl4286 79. -066466 80. -40972. 


XLI. 1. Three Mindredtha. 2 3.003. 3. SeTen mUltonths 

4. -0123 6. 345.26579 6. 6.21004 7. 6 9557137 8. -0462 

9. 8-0881 10 24000 11. Neither, they are equal 12. -000037 

13. Ttftfin) 14. 619-62482 16. 12-499897 16. 364-406442 

17 4-240671876 18. 470-34 19. 2-3681 20. -8076 

21 470-31 22. 2 m , 1 in , and 6 m 23 -703 

24. 25. 9-293295 26. .00047089 27. 49.0734376. 

28 2666 29 -012 30. 249d 31 -02936 32 

33. 68-08792 3 4 33760 36. -0314674 36. 606-9896926. 

37 6-6646875 38. 1200 39 1246d; 40. 0626, 41. 10-0121. 

42. -4783 43. -00065 44. -000012167 45 •0706 46. 3.152. 

47. -00064 48. 6 fur 12 po 49. 7 times 50 -61126. 

61. 100-693 6 2 67830 63. 133-6336 64, -04776 6 6 4670. 

66. 67 .00096876 68 8 ozs. 16 dwts 6 grs 69. .066. 

60 -00276 61. .3& 62. -04123 63. -1875 64 304-3069436 

66 -02025 66 1 67.662-1 68.111. 69 3600 times 

70. £1, 3« 6d. 71. Nothing; they are equal 72. -0721 73 -6512 

74. 4.79 76, 1-46. 76 6616-1 77 2070000 78 31-79 

79 7000 80 -0484376 81. 1920 919 82. -0066 83. -24992 

84. -02919189 86. -0675 86. 0 87. 1 ton 3 owts. 2 qrs 1 lb 

88. 308-7 inches 89 £4, 3t 4d. 90. A, £6, Is. 3d , B, 12s lid., 

O, £3, 8s. 8Jd 91. Hi 92. 93. 8-91. 94 199-991. 



ANSWERS. 


86 *000125 96 94mi7far36po. 97 670*68 mms 98 *0626 

99 18a 8d 100 £106, Sa 101 4 102 *864 103 §69 

104 U 106 7*2510 106 2 552084 107 2 108 1*108 

109 3d 110 l4286f 111 *17 112 *221951 113 2916 

114 fj 116 3*4560 *i16. *000636 117 *346 118 496 

119. 110 sq. yds 120. *3671428 121 6299*37 122 3763 2, *0427 

123 m 124. *014588 126. *357638 126. 4*2 127 6 6 

128 llj-d 129 21421 62 mms 130 1785 pieces, and 001 of an 
inoiover. 131 *088 132 133 *04376, 22*857144 

134 *000002355 136 2 88 136 6199 137. 199 814 

138. £16, Oa 74d 139 132 09 perches 140. 23 bits, and 12 of 

an mob over 141 67 067 142 • 17 is tbe greater 

143 , |;n. 144 4*8 146 244626264428 146 *186420 

147 *0052088 of an mob 148 £123, 19a 6d 149 l^d 160 *1681 
161 *03? 18 greatest, *037 is least 162. *0030607 163 90 

154. 156 *005738 166 13 167 3906250 times 

168 2669*318 mms 169 38 24d 160 497 acres 161 

162. 6477-?, 14*286714 163 3*378 164 600 166 80, 

79*92 166 *S3 167 4 owts 3 qrs 14 lbs 14 oz 

168 id, 169. 2381 0625 ozs 170 A 171 *861 172 714286 

173 760, 18*5 174 *00167 175 f 176 6 177. *00001, 

*017746 178 179 *l4 180 A 181 Four places 

182.3*7269 188, 184 153 002 186 186. ^ or 

*824176 187. 198 7id 188 14376 189. 1171428 times, 

and 6*S5714S pence over 190. 10*30 A M 191 Six places 
192. 1^ 193 r06 194 *0688235294 196 *000626 

196 *0009027 and 9*027 197 11336 69204729001 198. 3-& 

199. *0626 200 Tuesday 


XLIL 1. 15s 2 £1, 8s 3 £20 4 £27 6. £2, 16s 

6 £4, 14s 6c2 7 Ss 4d 8 5s Bd 9. £3, ISs 10 £5, 12s 

in 2s Sd 12 12s 13. 10 lbs 14 21 lbs 16. 21 tons 

16. 27 tons 17 12 lbs 18. 8 lbs 19. 20 yds 20 6 yds 
^1. 5^ miles 22 13^ miles 23. 45 seconds 24 17^ seconds 
26- 10 hours. 26 8§ hours 27 39 miles 28 92 miles 

29- 35 weeks 30. 15 weeks 31. 4 days 32 1 day 33 5 days 
34. 18 days 36- 2 days 36. 2 days 37, 9 days 38 56 days 

39- 4 days 40 18 days 41 10 men 42 1107 men 

43 21 men 44. 108 men 46 14 days 46 12 days 

47. 9 horses. 48. 25 horses. 49 2 months 60 52 weeks 

61. la 5id 52. 13a 4d 53 11a Id 54, 8a 8d. 55 £1, 5a 

66 73 Id 67 £143 68 £2800 69 3a 9d 60. 4a lljd 

61. £1, 11a 6d 62 £8, ISa 63. £3 64 148 2d 66 £31, 7a 

66 £111, 16a 67 £1, 5a lOJd 68 la IJd 69 £2075 

70. £1560 71 9a 4id 72 ISa lOid 73 6a 6d 74 12a 

75 £4, 13a 76 £5, 12a 6d 77. £57, 10a 6d 78 £284, 15a 

79 £11, Oa 6d 80 £203, lOa 81 11 weeks 82. 6 weeks 

83. 15 sheep 84. 19 sheep 86, 315 eggs. 86. 755 eggs. 



EX. XLII 


37. 12 mans. 88 40 mins 89. 14 miles. 90. 17^ xniles. 

91. 15 days 92 16 days 93. 15 miles 94. 90 miles 

96t 28 days 96 27^ weeks 97. 108 miles 98 171 miles 

99. £1, Os 4d too. £1, 8s 4d 101. £31, 5s. 102. £42, 11s 8c2 

103 6id 104. Is 7id 106. £10, 17s ^ 106. 15s 6d 107. 2s 4d 

108. 2s Ofd 109. £66 llO. £22, 15s lOd 111. 2^^ 1152. 3fcZ 

113. 9s 2id 114 £2, 5s 9d 115. £4, 19s l^d 116. £5, 11s 7d. 
117. £7, 11s. 118. £6, 18s lOd. 119. £810, 12s 6rf 120. £332, 12s lOJc?. 

121. 6 ozs 122 4 ozs 123 324 buskels 124 138 bottles 

126. 45 weeks 126- 62 qrs 4 bush 127. 15 yards 128. 96 yards 
129. 16f mches 130. 62^ mches 131 63 sheep 132. 28 horses 
133. £835, 13s l^d 134. £15213, 10s lOd 136. £107, 8s. 9d 

136. 34 qrs 3 bus 2 pks 137. £70, 12s lid 138 £109, 4s 

139. £71, 8s Hid. 140. £95, 4s 5Jd 141 121 loads 142. 56i miles 
143. £1, 6s 9|d. 144 9H hours (or 9 hrs. 41 mm 15 sees ) 

146. 90 miles 146. 11 inches 147 £182, 15s. 148. £222, Is. Ifd 

149. 96 feet 160 93 feet 4 m. 161. 4 ozs 162. £63 

163. £4, 5s 8^d 164. £56, 18s 8d 165. 694 a 3ii 23 p 

166. £73073, 2s 167. 6 p m on Oot 19 168. 4 hrs 27 Tnin. 18 secs. 

169. 5 min 1 sec fast 160. 19 mm 24 secs, pastveven 


XLIII. 1. £25 2. £63 3 £39, 4s 4. £41, 6s 6. £27 

6. £44, 16s 7 42 acres 8. 63 acres 9. 81 acres 10. 69,^ acres 

11. £8. 12. £3 13 12 acres 14. 16 acres 16. £18, 15« 

16. £26, 5s 17. £12 18. £7, 8s 6d 19. 22j acres. 20. 56 acres 

21 5 men, 22. 8 men. 23. 12 men 24. 36 men 26. 24 men 

26 30 men. 27. 4 men 28, 35 men 29. 16 men 30. 21 men 

31 4 days 32. 1 day. 33. 8 days 34. 4 days 36. 32 miles 

36. 6s. 37. 1 day. 38. 6 days 39. £8 40 £54, 16s 6d 

41. 60 days 42. 36 days 43 £6, 18s 44. £109, 7s 6d. 

46. £106, 17s 6d 46. £3, 4s S^d 47 60 days 48 28 horses 

49, 17 days 50 20^ miles 61. 9d 62 2 lbs 10 ozs 

63. 10§ hours 64. 24 men. 56. 6 days. 66. 10 hours. ^ 

67. 8 days 68. 171 men 69. 81 men. 60. 16 days 

61, 30 days 62. 14 days 63 £198, 18s. 64 21 days. 

66, 432000 gallons 66. 4^ days 67. 20 men 68. 4 men. 

69. 36 days 70. lOJ hours. 71 9 days 72. 20 men 

73. 18 days 74. 20 days. 76. £2, 12s 3d 76 £13, 15s 7^c/ 

77. 2 men. 78- 66 days. 70. 750 men. 80, 50 men 




ANSWEES 

TO THE EXEECISES OF PAET IL 


XLIV. A, — ^1. 12 days 2 32 days 3. 4 days 4. 2 days 

5. £5, 7s 4:d 6 11 days. 7. 6 mo 8. 26 boys 9. IJ hrs. 

10. 4 days 11. 15 days. 12. 8 days. 13. 11 days 14. 21 men. 

16. 45 days 16. 15 men 17, 2400 men. 18. 177 days 19. 1 hour. 

20. 9| weeks ; £341, 5s. 

B. — 21. 7id 22. 14s 9d 23 £239, 7s 24. £101, 10s. 

26. £722, 13s. 4d 26. £545, 4s 5d 27. 7s lid 28. £3840. 
29 4s Sd 30. £23, 16s Sd 

C. — 31. £19, Os lid 32. £17, 9s M 33. £666 34. £1456, 8s. 

36. £17, Os. 6d 36 £34, Os 4d 37. £8, 18s l^d, 

38. £5676, 13s 4d. 39. £65. 40. £934, 10s. 41. £496, lOs Id. 
42 £4979, 6s. Sd. 43. £840. 44^ £650, 3s. 3d. 46. £1725. 

D. — 46. 72. 47. 91. 48. 55 49. 35 60. 105 61. 315 

62. 60. 63. 504 64. £23, 12s 6d. 66 £1, Os. Ojd 

56. £15, 16s. 6id 67. 39 58 12s 3d. 59. 114 miles 

60 24 ft 61.25 62 £1. 63."^. 8d 64.63 

60. 24. 66. IJ days 67. ^ day 

E. — 68. 6 days 69. 4 days. 70. "12 hrs. 

72. 5f mm. 73. 2f days. 74k 4 mm. 

76. 1-^ days 77. 12 days 78 12 days 

80. 37i mm. 81. I7f mm 82. 14|- days 

84. 30 days. 85. 9^ days 86. 5f hrs 

88. A, 6, B, 12, days. 89. 20 days 90. 120 days 

F. — 91 88 ft. 92.66 ft 03. 16^ft 94. 6* ft OB. 117i 

«6. 152 97. mi 98. 182 ini. 09. 21^ nu. 100. 426^^ mi 

101. 22^ nu. 102 4^ mi 103. 36 im 104. 22^ mi. 

406. 16i secs 106 26i mi 107 228 yds. 108 8.49 a.m 
109. 90 mi 110. 3i hrs. Ill 8i mi 112. 2J mi per hr. 

113. 3 hrs. 114. 3* hrs 116. 104* mi 

116 9 mi per hr ; 3| secs 117. (i) 3if secs ; (u) 31-i secs. 

118. 88 yds , 132 yds 119 Ko. 120. 5 mi per hr. 

121. (i) 3 hrs , ( 11 ) 4J hrs 122. If hrs 123. 16* mm past 3 
124 38* mm past 7 126. 27* min past 5 126. 21* mm past 4. 
127 43* mm past 2 128. 21* mm past 10 129- lOfi mm past 8 
130 49* mm past 3 131. 16* and 49* mm past 6. 

132. 21* and 54* min past 1 133, 16* and 49* mm. past 12 

134 At 9, and at 32* mm past 9. 136. 16* min, 

136, 57* mm past 9. 137. 32* mm past 4. 138. 54* mm past 11. 

tlI34j xxxiii C 


71. 13J-nun 
76 IJ days 
79. 9s 9d. 

83 17i days. 
87. 30 days. 



ANSWERS, 


G. — ^139 8^ yds 140. 38 yds T41 30 points 142. 271 points 

143, 1 Tyn-n 144. 10|- secs 

H. — 146 105 146 69§ 147. 15, 148 99 149 816 

150. 3s 

XLV. 1. 2 3 2. 11 1. 3. 14 11 4 2 21 

5 47 57 6 8 13 7. 6 13 8. 5 16 9 14 1 

10. 37 57 11 The latter 12 The former 13 — 14 — 

16 £1, 25 IJd 16 560 17. Decreased 18 Increased 

19 4f 20 21. 5f 22 10^ 23 — 

24 — . 26. — 26. 98 27 6,^ 28 £46, IBs 4d 

29 1 cwt^O q.r 14 Ihs 30 1|- 31 lOd 32 45 8d 33 3^ 

34 54 36 qts 36. Bi 37. 12 tons 38 28 

39. 80 40. Hi 41 — 42 7-65 43 — 44 Yes 

46 No 46 64 ft 47 15 yds 48 88 ft 49. llJandlSichs 
50. 28 chs 50 Iks , 25 chs 65 Iks , 39 chs 90 Iks 


XLVI. 1. 99, 209 2 315, 1287 3. 69, 161, 253 

4 3125, 12600, 12500; 18750 6 . 12f, 9f 6 . 7i, 94, II 4 

7 70, 63 8 240, 476 9 3126, 6260, 12500, 26000 

10 30, 48, 72 11 1440, 144, 1017 12. 136, 36 13 17. 19-5 

14 £1700; £6100, #8600, £13600 

16 60, 100 , 260, 340 , 420 , 580, yds 16 £1, 7s. 9d , £3, 4s 9d 

17. £115, 168 , £136, Os lOd , £154, 6s 8d 

18 £23, 12s gjd , £30, Ts lOJd , £43, 18s OJd 

19 £6, lOs 6d , £26, 19s 6d 20 £2, 8s 7d , £1, 19s 6ci! 

21 £9, 4s , £10, £10, 16s 22 £60, £40, £30, £24 

23 £400, £460, £480. 24. 88, 120, 130, ft 

26 A, £666, 13s 4d , B, £1333, 6s 8d ; C, £1000 

26 A, £312, 10s ; B, £187, 10s , 0, £125 27. £306, £336; £366 

28. 152; 171 , 361 29 A, £202, 10s , B, £225, C, £112, 10s , D, £76 

30. £760, 18s , £384, 6s , £969, 18s 8d , £684, 6s 4<i , respectively. 

31. £9736, 3s 2|d , £6964, 8s 04d 32. 186, 83, 234 

33 A, £42, B, £48, C, £60 

34 A, £28, 9s 6Jd , B, £18, 19s 7^3 , , C, £12, 13s Id 
36 A, £16, 13s 4d , B, £33, 6s Sd , C, £100 

36 A, £1, 6s 8d , B, £1, 3s 4d , O, £1, 8s 4d 

37 £208, £104, £62; £166 38. £212, 2s , £353, 10s., £388, 17& 

39 A, £700; B, £600, C, £480, D, £320 

40 161, 26J, 33i, 38i, gal 

41 £6, 8s for each man; £3, 14s 8d for each woman, £2, 6s 8d for 

each child 

42. £26, 2s 6d for each man, £16, 10s for each woman, £12 for 
each boy 

43 A, £13, 10s , B, £14, 8s , 0, £14, 14s 

44 A, £126, B, £112, 0, £604 46. A, £106, B, £226, C, £240 



EX XLVI. 


XXXV 


46 A, £300, B, £192. 47. A, £309, 2^ ,* B, £144:, ds Id. 

48. £2266, 13« 4ci 49. A, £160, B, £110 60. £89, 9s 9d 

51 *7 mo after A 62. Equally, B, 2 mo before the division of profits 
53 ! A, £2,F5s 5d , B, £2, 14s 7d 64. £S’aD. 66 A, £8750, B, £6250 
66. A, £146, 6s., B, £232, 17s 6d 67. A, £94, 10s ; B, £168; C, £396 
68. £^18, 3s 4d nearly 69 6 shillings worth 

60. 4 owt 1 qr 14 lbs of 1st, 4 owt. 0 qr 14 lbs. of 2nd; 3 cwt 1 qr 
of 3rd 

XLVII. 1. 66 sq ft. 2. 143 sq. ft 3. 7 sq ft. 126 sq m 
4 24 sq ft. 128 sq in. 6. 65 sq ft 38 sq in 

6. 9 sq yds 1 sq ft 72 sq m 7 13^ sq in 8 3/^ sq m 

9. 47 sq ft 15f sq m 10. 7 sq ft 8| sq in 11. 4 ac 12 24 ac 
13. Sac 3 ro. 14. 3 ao 0 ro 33 po. 15. 11 ac Oro 32 po 

16. 20 ac 1 ro 24 po 17. 1 sq ft 25 sq in 18 54|^ sq in 

19 8 sq yds 1 sq ft 97 aq in 20. 10 ac 21 1 ac 0 ro. 36 po 
22. 26 ac 3 ro 4 po 9 sq yds 23 8 ao. 0 ro 16 po. 

24. 5 ao 1 ro 1 po 26 3 ao 1 ro 9 po 26 301 sq ft 18 sq in. 

27. 39| sq in 28. 5 sq yds 2sq ft '76i sq in 29. 2 sq ft 36 sq in 
30. 7 sq yds 31 680 ac 32 1 ao. 13^ pa 33. 6 ao 1 ro. 

34 56 ao 0 ro 31 po. 36. 17 ft 36. 15 yds. 37. 63 ft. 
38 3f in. 39. 10 ft 6 m. 40. 26 ft 3 m 41. 110 yds. 

42. 672 yds 43- 1 ft. 6 in« 44. 1 yd 1 ft 46. lOf m. 

46. TfV m 47 6 ohains. 48. 8 chains 49. 18 po 1 yd ; or 100 yds. 
6Q. 60 yds. 61 18 ft 6 m 62. 8 ft 63. 76 yds 64 4 ft. 
66 3 ft 4^ m. 66 5i yds 67 7i m 68- 14 yds. 

69 1 ft 9 m. 60. 7i m each 61 198 62 288 63. 66 

64. 1584 66. 36 66. 432 67 2304 68. 118800 69 1162 

70. 36 71 1024. 72 74J 73. 32$ 74. 61| 76 81 

76. 62i. 77. 64 78. 149^ 79 48 80 24f 81. 32 

82 43^ 83. 33 84. 80$ 86 £3, 15s. 6$d 86 £0. 

87. £10. 88. £23, 9s 4d 89. £4, 13s 6d 90 £8, 10s 7$d 

91. £26, Is 4d 92. £39, 2s. 93. 9s 7d 94 6s 10d« 

96 £7, 16s. 9d ; £1, 10s. 96. £1, 3s ; 64 yds , £12. 97 £29, 6s 8d. 

«8 £30, Is lid 99. £20, 9s 6d , £1, 16s. ll^d 100. £76, 7s 4d. 

101 £49, 2s 6d 102 £2, 9s 4id 103. 166 sq ft 104. 18 ft. 
406 3ift 106 3s 6d 107. 7s. 108. 23 ft 109. 9d. 

110 88 ft 111. 63 ft 112. 22i ft ; 46 ft 113 (1) 64 ft , (11) 704 sq ft. 
114, (1) 60 ft , (ii) 600 sq. ft 116, (1) 74 ft ; (11) 666 sq ft 

116. (1) 74 ft., (u) 777 sq. ft 117 (1) 70 ft , (n) 1226 sq ft, 

118 (1) 81 ft.; (11) 992i s^ ft 119 (1) 82 ft ; (u) 943 sq, ft. 

120 ( 1 ) 147 ft , (u) 2719^ sq ft 121 ( 1 ) 79 ft , (n) 941^ sq ft 

122 (1) 72 ft , (11) 711 sq ft 123. 2 sq' ft 62 sq in 

124 3 sq ft 27 sq in 126. 731^ sq ft 126. 38 127 8. 

128 23i sq.ft 129. 43^ sq ft 130. 160 131. 88 132. 138 

133. 108. 134. 11 136. 902 136. 420 137. £2, 12s Id. 

138. £1, 16s 3d 139. £6, 6s. 140. 17s 6d 141 £1, 7s. 

142. £8, 7s Id 143. £1, Os 9d. 144. 978. 146. 1442 146 12Hi. 



XXXVl 


ANSWEKS 


147 £2, 10a 148. £Z, 3» lid. 549 £2, 6* 9d 160 £3, 18* 

161 12ft 162 13ft Tib 163. 6Jm 164 5ft 

165 6ft Om. 166. 7 ft. 6 m 167. Hi ft 168 37 m. 169 Id 
160 16 ft -wide; 11 ft high 


XLVIIL 1 108 oub ft 2 695 onb ft. 3 154 cub ft 
4 525 oub ft 6. 7 oub ft 504 cub m 6 91 oub ft 936 oub m 
7 16 oub ft 864 oub m 8. 1228 oub ft 432 oub m 

9. 5fi oub m. 10 12 oub ft 1216 oub m 11 1 oub ft 469 oub m 
12 29-791 oub. m 13 13ft 14 13ft 4m 16 lim 

16. 3 yds 2ft 17 1yd. 18 10 m 19. 3111 20 8 

21. 30 22. 11 ft 23 15i ft 24 4t ft 26 108 ft 

26 fm r 27 162. 28 24ft 29 30ft 'wide, 16ft 8m high 

30 0625 31 £1, 3s 32 14* lOid 33. 1633i 34 1633i 

36 47i|i 36. 117 tons 3 owts 3 qrs 37 6J 38 £1, 17* 4d 

39 £2, 14* 2d. 40. 317 yds 41 18432 42 440 43 1120 

44 16 45 61200 46. 44362 47. 60 48. 4 49 26800 

60 11680 61. 350 52 1000 53. 469, and § pint over 

64 6 66 8 ' 66. 16 67 2376 68 2700 69. 16770 

60 6376|. 61 8680 62. 1668i 63. 37 ft 64 6* 

65 136i 66 13 cwt 59 lbs 67. 1 ton 1 lb 68. 1 gram 

69. £37, 10*. 70. 3 ft 2 m 


XLIX. 1. 6ft. 10' 6" 2 6ft 7' 6" 3 4ft 3' 3" 

4 11' 9" 6 8' 7" 6'" 6 2' 1" 6'" 7. 6 ft 4' 6" 

8 14 ft O' 9. 16 ft, 2' 3" 10. 3 sq ft 6' 11 2 sq ft 3' 

12. 4 sq ft 7'. 4" 13 11' 4" 14 11' 11" 16 7' 6" 6'* 

16 5 sq ft 9' 17 6 sq ft 7' 6" 18. 46 sq ft 8' 3" 

19 10 oub ft 9'. 20 17 oub ft 4' 6" 21 3 oub ft 9'. 9" 

22. 3'" 6” 23. 7" 2"' 9»" 24 9" 9'". 1'^ 6" 

26. 6 oub ft 3' 0" 4'" 26. 11 oub ft 6' 27 2 oub ft 10' 7" 

. 28 2 ft 6 m 29 1 ft 7i m 30 5 ft 4| m 31 11 ft 10§ m 
32. 7 ft Oi m 33 16 ft 2| m 34 5 sq ft 108 sq m 

36 14 sq ft 44 sq m 36 6 sq ft 141 sq 

37. 1 sq. ft 103i sq m 38. 131§ sq m 39 112ii sq 

40 12 oub ft 288 oub m 41 7 oub ft 60 oub 

42 3 cub ft 807 oub m 43 1547 oub m 44. 1246i oub 
46 840if oub m 46. 22 ft. 3' 1" 8'" 47 17 sq ft O' 4" 1'" 6" 

48 I7 8q ft 3' liy' 4'" 49 4 oub ft 5' 4" 9'" 6>" 

60 (i) 31 ft 8' , (u) 6 ft S' 4" , (in) 34 ft 3' 8" 

61 (i) 66 sq ft S' 4" ; (u) 400 sq ft 8' ; (in) 261 sq ft 6' 6" 8'" 

62 (i) 1 ft 4'. 3" 6'" ; (u) 1 ft 7' 6" 6'" , (in) 8' 1" 8"' 6'" 

63 £1, 17* IJd. 64. £12, 0* Ifd 66 10 sq ft 1' 6". 

66 1ft 1' 6" 3'" 67 1' 1" 8'" 3 " 68 6" 6'" 8" 

69. 7 sq ft 8' 3" 60 11 sq ft 10' 6" 61. 44 sq ft 4' 8" 

62 99 sq ft S' 11" 8'". 63 277 sq ft 11' 2" 3'". 

64 10 sq. ft. 7' 2" 7'" 6<t 66 104 sq ft. 6'. 0" 9'". 11" 


s g ^ s 



EX. XLEX. 


xxxvii 


ea 339 sq ft. 1' 6". T". 6"^ 87. 21 raq ft. O'. 1". 68. 2'. 5". 4'". 1 ". 

69 2 sq ft 6'. 0» 5'". 4*’' 70. 190 sq ft 2' 6" 3'“. 

71. *12 cub ft. 4' 6" 72. 3 cub ft. 1’ 6". 73. 42 oub ft 0' 2" 

74. 3 cub ft 4' S" 76. 67 oub. ft. 3' 6". 76. 6 oub ft. 9' 10" 6". 

77. 7 oub ft. ir 10" 6"' 78. 56 oub ft 11'. 1" 9"'. 

79 382 oub ft 11' 6" 3'" 6". 80. 216 oub. ft 7'. 6" 11'" 9»" 4^ 

81. 2316 oub. ft. 7' 11" 2'". 6*^. 82. 6185 oub ft 2' 10" 6'" 9". 

83. 12 oub. ft 8' 6" 4'" 84. 49 oub ft 3' 6" 8'" 

86 4' 6" 2'" 11". 6" S'". 86. 444 oub ft 6' 4" 11'". lO^'" 1" 7". 

87 136J sq ft. 88. 292J| sq ft 89. £57, la lOJc? 

90. £92, 15s 91. £9, 8a 3*rf 92. 62 sq. yd. 0 sq ft 58S sq. m. 

93. 4231 sq ft. 26| sq m 94. £2622, 12s 96. 3376 oub in. 

96. £38, 8a 8d 97. 5 ft. 7'. 98. 16 ft 8'. 6". 99. 2ft 4' 3". 

100. 13 ft. 9' 6". 


L. 1. (i) 4-563; (u) 4-66328 2. (i) .033, (u) -03266 

3 (i) 15-248, (u) 16-24763. 4. (i) -279, (u) -27893 

6. W 6-150,- (u) 6-14993 6. (i) -423; (u) -42337 

7. (x) 2-068, (u) 2-06833. 8. (i) 473 -£67, (u) 473-66667 

9. (i) -059, (u) -05869 10. 47-67 11. 346-0 12. 49-642 

13. 99-783 14. 11-3092 16. 6-48007 16 1327. 17. 40,000000 

18. 170-9 19. 91-8 20 162462-4 21. 69-91 22. 400-7397. 

23 116-510 24. 28-989 26 6-228. 26 12-464 

27 5296-627 28. 10-603 29. -178 30 18-627. 

31. -012 32. -615 33. -544 34. *014 36. 6-014 

3ft. 9-376 37 -774 38. 2-545 39. 2033-941 40 30-906 

41. 144-383 42. 16-461 43- -949 44. 12-294 46. 2-486 

46 18-991 47. £2-821. 48 il3 908 49. 1-829 

60. £43-664 61. £4-779 62. £-487, or £-488 63. £68-564. 

64 £10.183. 66. £3-175 68 £75-992 67 £2-096 

68 £-886 69. £1-49167 60. £16-62917 61 £-69683. 

62 £-28333 63. £453-80833 64 £197-67083 66. £4-93642. 

66. £87-16562 67. £142-08021. 68. £4, 16s. 42 69. £1, 11s 82. 

70. £17, 188 22 71. £13, 14s 12 72. 12s 92. 73. £38, 7a. 2d: 

74 £123, I7s 82 76. £1, 11s. 112. 76. £11, 2s. 77. £47, 10s 11J2. 

78 13s 842 79 £1, 10s 442. 80. £11, Os lljd. 

81. £546, 6a 242 82. £3, 6s II42 83. £33, 10s 52 

84 £347, 9a. 42 86. £45, 18s 102 86. £7, 18s 102 

87. £5989, 12s 102. 88 £1672, la 12. 89. £1255, 168 42 

90 £3223, 15s 112. 91. £3788, 10s 22 92. £411, 14s 32. 

93 £617, 19s 112 94 £4, 8s 82 96. £60, 7s 62. 

96 £4, 13s. 32 97. £6, 16s 98 £42, 3s 22. 99. £7, 4s 62 

100 £11, 7s 22. 101. 727-23 102 16-24 103. 7-79 

104 29163-99 106. -126 106. 27-201 107. 3-50. 108. 230-29. 

109. 46.916 110. 33-61 111 1436-283 112. -168 113 24-94 

114 -3673. 116. -0004. 116. -666 117 -05 118. -088808 

119. 6-7630 120. 66-261906 121. J7-228. 122. 9-870 123. -33. 
124 145-3833. 126. -000467. 126. 10-22. 127. 31-01 128. -07. 



xsxvm 


ANSWERS 


129 .00002. 130. .136 131. 1.137 132 1.267 183. 1.13141. 

134 1.^331. 136 1.710 136. .16 137 12.077 138. 315.0677 

139. 281.524. 140 1368 141. 1713 142 1700 143. 6984000 

144. 13.276 145 9244 ^ 146. 8.297 147. .351 148 27426 54 

149. 3802 150 .0002^88 161. £1, 9« 1<2 162 £10, 3s lid 

163 £3032, 9s Id 164 £43741, 11s 3d 156 £348019, 10s lOd 
166 £168023, 19s 3d 167 £9260, 4s Id 168. £713, Is 

159. £1363, 6s 5d 160 £9286, 10s lOd. 161. .619 162 17.16 

163 .0219 164. .629 165 .180 166. .237 167 305.46 

168. 701.94 169. .0014 170 0028 171 .12947 172 14.9491 

173. .060193 174. 44.814217 175. 26.107 176 9.9804 

177. .02467 178. .079091. 179 1.46 180 16.94 181 12.066 

182 .376 183. .192. 184 6.48 186 .0041. 186 26 

187. 2626 , 188. .4617 189 216-0 190 464-3642 191 £1, 8s 

192 6s 6d 193. £2, 10s 9d 194 £107, 168 6d 195. £6, 3s lid 

196 £16, 8s. Id 197 -71828 198. -36788 199 -41069 

200 -27522 201 £31, 4s 2d 202 £266, 8s 7d 203 6s lid 

204 14s 205 £318, Is lid , £165, 16s 4d 206 lls 6d 

207 (i) £26, 12s 6d ; £18, 13s 6d ; £11, 10s 6d , (u) £40, 8s 6d , 


£48, 3s lOd ,'£69, Is 6d , (m) £338, 14s lOd , £601, 12s , £673, 6s 2d , 

(iv) 6 tons 12 owt 2 qr , 16 tons 1 owt 2 qr , 34 tons 19 cwt. 3 qr , 

(v) 163 ao 2 ro 23 po , 162 ao 0 ro 28 po , 167 ao 3 ro 26 po 


208 

916*3 1 

sq ft. 

, 209. 2sq m. 

210 47*94 mx 



LI. 

. 1 

50. 


2 ^ 

3 20 

4 

5 

5 

4 

6 2 

7 

75 


8 

40 

9 70 

10. 

45 

11. 

. 44 

12 3% 

13 

m 


14 

m 

.15 Si 

16 


17 

n 

18. Si 

19 



20 

12f 

21. A 

22 

A 

23 


24. 

25 

n 


26 


27 ^ 

28 


29 

A’ 

30. i 

31. 

A 


32. 


33 18| 

34. 

26A 

35. 

14:^ 

36. 41^. 

37 

m 


38 

37i 

39. * 

40. 


41 



43 



44 


46. 270 

46. 

453 

47 

177 

48 82 

49 

40-^ 

5 

50 

3551 

61 4 

52 

31i 

53 

37i 

64 81t^ 

55 

5 


56 

1-5 

67 920 

58 

676 

59. 915 

60. £4, 14s 

61 

£5, 

16s 


62 

£13, 16s 

63 £17, 

7s 


64 12s 6d 

65 

£1, 

3s 


66 

8s 9d 

67. 

17s 6d 


68 

£1, 16s lid 

69 

4s 4d 


70 9s 

Bd 71. £2, 

lls 2id 

72 £4, 6s 6d 

73 

£6, 

12s 

lOd 

74 

£9, 9s 7d 

76 

£26, 176 lid 

76 10s Id 

77. 

3s ' 

7d 


78 £1. 

, 6s lid 

79 

14s 8d 

80. £2, 3s 9d 

81 

£3, 

2s 


82 £6, 7s. 4d 

83 

£9, Is 

5d 

84 

£23, 7s 8d 

85 

17s 


86 

£1, 8s ( 

Sd 87. 

6s 3d 

^8 

! 3s 

9d 

89 7s 3d 

90 

14s 

2d 


91. 5s Sd 92 2s 2d 

93 

£1, 1 

9s lOd 

94 6s 

95 

£2, 

17s 



96 3 owts 

3 qrs 

r 



97 16 ozs 3 dwt 

98 

29 < 

025 

grs 

99 

£1, 165 7d 

100 12s 

101 

£9, Is 3d 

102 

£9, 

12s 

4id 

103 £23, 166 

- 7id 

104 16f 

105 12J 

106 


107 ! 

m 

108. 6f 

10S 

1 20f 

110 5 

111 42f 

112 



113. 18f 

114. 3^ 

116 

2 


116 14s 2d. 

117 

£2, 

9s. 5d, 

118. £1. 7s Id 

119 £3, 19s.' 

7d 

120. 

£6, 9s* lOd. 



EX. LI. 


XXXIX 


121. »4, 19s. 9d 122. £10, 16s 5d 123. £21, 11s. lOd 

124*. £16, 15s. 8d 126. £4, 15s 2d, 126. £3, 4s Sd 

127.* £2j 10s 3d 128. £7, 4s 9c? 129. £18, Is. 6c? 

130. £24, 19s 6c?. 131. £5, 11s. 132. £1, ISs. 2d 

133 £28, 7s. 134. 459 135 S95 136. £15, 4s 6c? 

137. £35, 2s 138. £48, 19s 6c? 139, £109, 4s S^c?. 

140 £49, 8s 141 £53, 4s 4<? 142. £19, 8s Ic? 

143. £93, 13s. 6c? 144 £163, 19s 11c? 146. £295, Os. Id 

146 1701 147. 3927 148. £50, 4s 3c? 149. £91, 15s 6c? 

160 10 ton 3 cwt. 2 qr 151. 8 ton 11 owt 2 qr 152. £35, 16s. 7c? 

163. £15, 5s 154. £71, 7s 8c? 166. £102, 16s 7c?. 

156. £260, 10s 7c? 167. £506, 9s 11c? 158. £85, 10s 

169 139195 160. 5 161. 8^. 162. 11120 163. £644, 3s 4c? 

164. 1435 166. 3-06 166. 37i 167. £5, Is 4c? 168 165200. 

169. 5i 170. 1683 171. 22 172 700 173. 88. 

174. 20200 175 20% increase 176 (i) 3^^; (u) 3Jf. 

177 £1500 178. 8600 179. 3 180. £5, 4s 2c?. 

181 4s in the ponnd 182. 60000 183. £551 184- £520. 

185 £733, 19s 186. 44% increase 187. 2^% decrease 

188 4947*014 cub ft nitrogen, 1520*4456 cub ft. oscygen, 80-5404 cub 

ft carbonic acid. 189, 1671 ozs 190. 62^ 

191 800 192. £7400 193. 535J, 484J 194. £468^50000 

195. 34 196. E, 72*9, W, 4*0; S, 10*7, I, 12*5 

197 1st class, 3*5, 2nd, 6*6, 3rd, 2-2; total, -8. 

198 1st class, 2*7 decrease, 2nd, 12-4 dec ; 3rd, 2*0 mo ; total, 1*1 mo 
19^ 1st class, 3-8 decrease, 2nd5 10-0 dec ; 3rd, 2^3 mo.; total, *8 ino 
200 Ist class, *8 dec , ^d, *3 me.; 3rd, 4*9 me., ST., 24-8 dec; 

total, 4*3 me 


LII. 1 20% gam 2. 12i% gam 3. 16|% loss 4. 9f% lose 
6. 8% gam 6. 66|% loss. 7. 10% gam 8. 18% gain. 

9. 2% loss 10. 20% gam. 11. £9, 18«. 12. 8* 3d 

13 £2, Os 3d 14. £6, 6s. 15. 2s. llfd 16. 11s 

17 £8, 16s 18. £1369 19 £6, 8s 20 £1, 4s 10« 

21. 13s 4d 22. £1166, 13s 4d 23. 8s. 4d 24. £1, 3s 4d. 

26. £44 26. 8s 4d. 27. £660. 28. Is. 

29. £6, 6s 30. £60 31. £33, 17s 3d 32. 6^ 33. 12} 

34. £37, 10s 35. £90, 8s. 4d. 36. 168 Sd. 37. £16. 38 £76 

39. 2id 40. 2i<i 41. 29if 42. 16} 43 £26 

44. 12} 46 150 46. 44. 47. 36}. 48. 10. 49. 100 

50 3s 4}d 61. 2a 10}<2 52. 31} 63. £1, 8s 9d. 

64 £8 66 £1642, 13s. 4d 56 26 67. £69, 17s. 

68. 7}% gam 69. 2% loss 60. £21, 5s. 61. 3s. 7}4 

62. Bought at 12s. 64.; sold at 12s. per yd 63. 3466. 64. 1% loss 

65. £1, 4s loss 66. £12, 10a 67. £2, 48 gam. 

68. 4}% gain. 69. 80% gam 70. 48 71. £226 

72 14% gam. 73. £39, 6s 74. 28 64 76. 163f. 

76. Is. 104 77. 16f 78. 2s. 79. 21|}. 80. At 2s 64. per lb. 



xl 


AJJSWEES. 


81- 20% gadn, 82. 40. 83 If pmts 84. per gal , 18^%. 

85 12^ 86 8 gals 87 156 gals 88 4 gals 89 £60 

90 10a 91- £133, 08 Sd 92 9i 93 IZs 9d 94 22^% gam 
96 £60 96. 8s 4^ 97, £1, 138 ^d 98 £8, 68 8d. 

99. 28 7id. 100. £808, £666, £404 


LHI. 1 £73, 12« 9d 2 £25, 12g 3 £3, 4» Id 4. £48, 11* 5d 

6 £83, 13«. 7d. 6 £Z, 7» 6d 7 £4, 6s 3d 8 £2, 88 6d 

9. £9, 9s 9d 10. £12, 14s 6d 11 £24, 12s 8d 12. £117, 11s lid. 
13. £22, 2s. 9d 14 £1767, 16s 2d 16. £12, 12s 9d 

16. £67, 18s 4d. 17. £1. 7s 18 £2, 12s 6d 19. £3, Is 4d 

20 £30, 10s 8d. 21 £117, 16s 6d 22. £326, 58 23 £71, 6s 

24 £733, 6s 8d. 25. £4, 3s 4d 26. £976, Is 3d 27. £7625 

28 £455, & 29. £775 30. £61, 19s 9d 


LIV. 1 £21, 13s 2 £12, 10s 6d. 3. £19, 2s 6d. 4 £93, ISs 

6 £28, 11s 6d 6. £2, 16s 8d 7 £72, 5a 8. £35, 2s 9d 

9 £34, 9s 5d ,10 £661, 15s 7d 11. £179, 48 12 £78 

13 £649, 13s 9d 14 £26, 3s 6d 16 £28, 198 9d. 16 £123, 7s 6d 

17. £369, 16s 18 £96, 5s 8d 19. £1065, 17s 3d 20. £4249, Os 9d 
21 £4, Is 8d 22. £60, 10s 3d 23 £19, 3s 3d 24. 15s lOd 
26 £12, 15s 6d 26. 13s 6d 27. £43, 4s 3d 28 £2, 16s 6d 

29 £6, 11s 3d 30 £784, 4s 31. £7, 7s 7d 32 £4, 4s 4d 

33 £1, Is Id -5 34. £138, 18s 8d 36 £239, 16s 6<£ 

36 £8, 48 9d , £282, 16s 6d 37 £1, 16s lid , £91, 14s Id. 

38. £10, 12s lOd., £1713, 18s 8d 39 £1, 12s , £28, 6s 7d 

40 £96, 14s lOd , £813, 7s 3d. 41 18s 6d , £70, 8s 4d 

42 £23, 9s lid ; £1048, 17s lid 43 £90, 48 9d , £3474, 3s 9d 

44. 3s 9d , £10, 14s 7d 46 £2, Is lid , £109, 16s 4d 

46. £16, 6s 47. £6, 8s 48 £3, lls 6d 49 £3, 12s 9d. 

60. 19s lOd 61 7s Id 62 lOs 7d 63 £6, 13s 6d. 

64. £31, lOs 6d 66 £4, 10s 6d 68. 5s lid. 67. 6d 

S8 £1, Os 6d 69 8s 9d 60 ISs 8d 61. £2, 18s 6d 

62. £7, 19s 5d. 63 £213, lls 64 £14, lls 6d 66. 6s 8d,. 

66 £17, 12s. 7d. 67 £13, Os 8d 68. Is 6d 69 2s 6d ’ 

70. £2, 128 9d 71 3 72 3i 73 4| 74. 2i 76 4* 

76 3i 77. 4 78. 4i 79 3^ 80 3 81 44 82. 6 

83. 4 84. 3 86 2J 86. 24 87. 4 88 4 89 18 

90. 124 91 4yrs 92. 34yrs 93 25 yrs 94. 6 mo. 

96. 16 yrs 96 89yra 97 5 mo 98.r26 days 99 10 mo. 

100. 219 days 10I 3 yrs 102 2 yrs 103 5 yrs 104. 84 yrs 

106 1 yr 106 6| yrs 107. 44 yrs 108 8 mo 109. 5 mo 

110 50 days 111. £425 112 £2375 113. £3720 114. £2325 

116. £526 116. £1676 117 £291, 17s 6d 118. £20,000 

119 £6666, 13s 4d 120. £164, Ss 121 £750 122 £226 

123 £426 124. £656 126. £376 126. £314, 10s. 127 £710 

128. £366. 129. £148, 7s. lid, I3a £1086. 131 £173. 6a 



EX. UV. 


3dl 


132. £2, li 9i<i. 133. £1, 6» Sfd. 134. £297, Is. 8d. 136. £6, 8«. Sd. 

136. £9, 2» Id 137. £1, 12s. 6d. 138. £3, 12s 2d. 139 £125, 2s 6d. 

140» £178, 14s lid 141. 2 yrs 7 mo 142. 3 yrs. 143. £676, 18a. 9d. 
144 4i% 146. £376 146 2|% 147. 6i yrs. 148. 26tyrs 

149. Mar. 20, 1898 160. 3J% 161. £4230 162. £87, 10s. 

163. 90% 164. £30. 166. 6s 3d 166, £48, 167 44 46 

168. A, £84; B, £21, C, £103 169 £104932, 6s 8d. 160. 4%; 3i%. 

161. 2i yrs 162 12 yrs 163. £1600; £1800 164 £2037, £1746 

166. 4^%. 166. £63, 3s. 8d. 167. £8732, 18s 9d. 168. £2, 8s. 6d. 

169. £200, 17s 5d 170. £2, 13s. 4d 


LV. 1. £2736, 3s. 2. £4396, 16s. 3. £694, 11s 6d. 

4 £336, 4s 6. £1098, Is 6d. 6. £3$, Is 3d 

7. £289, 16s 5Jd 8. £615, 2a 6d 9. £106, 16s 9d 

10. £409, 13s lljd. 11. £672, 17s 8d. 12. £1687, 5s lid. 

13. £2677, 3s 7d. 14 £188, Is 3d 16 £106, 2s Id. 

18. £3021, 8s 17. £1129, 11s. 18 £476, 9s 2d 

19. £1773, 14s 8d 20. £2672, 2s 5d. 21 £16, 11s 6d 

22. £631, 10s 3d 23 £29, 9s 7d 24. £61, 12s 4d 

26 £26, 138. lOd 26. £144, 10s 6d 27. £66, 7s 3d 

28 £64, 6s 2d' 29 £43, 11s 2d 30. £339, 158 lOd 

31. £876, 15s 6d 32. £468, 7s. 7d 33. £810, 6s 9d 

34. £4993, 10s 3d. 36. £179, 11s 6d 36. £1187, 18s 9d 

37. £5321, 8s 4d 38. £876, 13s 2d 39. £1345, 9s. lid. 

40. £268, 16s lid 41. £463, 6s 7d 42, £811, 8s 9d 

43. £2806, Os 6d 44. £121, 16s 3d 46. £3864, 18s 3d 

46. £1029, 14s 4d 47. £27, 12s 3d 48. £108, 10s 3d 

49. £11, 14s 9d 60, £26, 17s lid 61. £1711. 

62. £1303 63. £1363 64. £1426 66. £802 66 £18673 

67. £873 68. £3404 69. £2, Is 4d. 60. £20, 13s 6d 

61 £9, 7s 5d. 62 £1, 3s 3d 63 £7, 2s lid 64 3 yrs 

66 3 yrs. 66 3 yrs. 67 3i yrs 68 2| yrs. 69. 2J yrs 

70 liyrs 71. £1260 72 £4000 73. £6400. 74 £2430. 

76 £64000 76 £64, 13s 77 £10, 3s 4d 78. £6, 13s 7iifd, 

,79. £11, 2s 80. £84 81. 35909 82 £876 83. £7000. 

84 £2000. 86. £663, 5s lid. 86. 7 yrs 87. £441. 

«8. £901, 6s 8d 89. £S2Z5, 168 90. £9331, 4s 


LVI. 1. £4, Is, Sd, 
4. £12, 13a lOd 
7. £3. 

10. £407, 3a. ^d 
13. £4, 13a. Zd. 

16. £8, 16a Id 
19. £271, 16a Zd. 

22. £373, 8a M. 

25. £2399, 9a. lOd. 


2. £2, 13a 7d 
6. £3, 17a 9d 

8. £2, 2a. Zd 

11. £322, 19a 5d 
14 £1, 9a lid 
17, £6, 198 4d 

20. £1374, 13a Sd. 
23. £1111, 12a 4d 
26. £582, 10a 


3. £6, 8a 9d 
6. £3, 12a 5d. 

9. £276, 10a 

12. £250, 8a 6d 
15. £10, 10s 2d. 
18. £296, 11a 9d. 

21. £664, 12a 6dw 
24, £560, 6s 9d. 
27. £346, 19a 7d. 



xln 


ANSWERS. 


28 £991, 4^. 7d 29. £296, 10* lie? 30. £2100 

31. £515 32. £760. 33. 6%. 34 £561, Bs 9d 36 May 30 

36 (i) £30, (u) £750 37 (i) £200, (u) £4000 

38. (i) £24, (u) £640^ 39. (i) £7, (u) £400 

40. (i) £30 , (u) £1000 41. (i) £4, ISs , (u) £280 

42 (i) £10, 8s 4d , (u) £833, 6s Sd 43. (i) d£4, 14s., (u) £470 

44 (i) £1, 8s 7d., (u) £149, Is. 5<L neaxly 

45 (i) £5, 3s. Sd , (u) £498, 6s 9d nearly 46 £1, 2s 8Jd 

47 5s 2|d 48. 2^. 49 3J 60 5 mo 51. 45 days 

52 £264, 175 Sd. 53. £312 64 £826, Os lOd 66 £1300 

56 £1717 67. £10. 68 £50 69. £195, 16% 60 — 

61 £770, 19s 6d 62. £222, 5s 63 £596, 17s 5d 

64 £3525, 17s 4d 66 £1351, 2s 7d 66. £863, 16s 9d 

67. £354, Us lid, 68. £1048, 8s. Qd 69. £293, 16s nearly. 

70. £449, 6s. nearly 

LVII. 1. £696 2 £2300 3. £507 4 £667 6 £1386. 

6 £1281 7 £769, 10« 8 £2262, 10. 9. £433, 2s 6d 

10. £7329 11 ' £1260 stock. 12 £876 stock. 13 £876 stock. 

14 £832 stock 16 £1333, 6s 8d stock 16 £1600 stock 

17. £2000 stock 18 £533, 6s Sd stock 19 £800 stock 

20. £3200 stock 21. £102 22 £30 23 £72, 10s. 

24 £21, 5s 26. £21, 168 26 £391, 10«. 27 £112, 9s. 

28. £17, 12s 29 £46, 13j id 30. £66, 10s 

31. £46, 17s 6d " 32. £70 33 £21, 17s 6d 34 £30 

36 £34, Is 6d 36. £17, 7s 6^ 37 £37, 2s "ed 

38. £26, 13s U 39. £103, 10s 40 £10, 78 6d. 41 £33, 8s. 

42 £6, 5s 43 £10, 19s 44 £16 46 £10, 13s id 

46 £3, 178 47. £4, 178 Sd 48 £20, 12s Sd 49 £39, Is 3d. 

60 £9, 38 id 61. £2392 62. £681, 178 Sd 63 £2609, 5s 

64 £679. 66 £400, 128 Sd 66 £342 57. £1401, 168. 

68 £980 69 £1889, 168 60. £1834, Is 9d 61. £660 stock. 

...62 £1000 stock. 63 £876 stock 64 £1600 stock 

66 £800 stock 66 £3200 stock 67. £140 68 £22, 10s 

69 £11, 68 70 £43, 168. 71. £7, 3s 9d 72 £i,2s Sd * 

73 £40, 19s 74 £39 76 £48, 158 76 £20, 9s Sd 

77 £65 78 £23, 8s 9d 79 £13, Is 80 £21, 5s id 

81 £12, Is 8c! 82 £33, 168 8c! 83 £68 84 £12, ISs 9c! 

86 £19, 68 86 £62, ISs Sc! 87 £4, 28 6c! 88 £2, 178 9c! 

89 £6, 178 6ci 90. £10, 11s 9c! 91 2*4 92 4* 

93 34f 94 SH 96. 4 96 eSf 97. The former 

98 The latter 99 The former 100. The latter 101 The latter 

102. The former 103 £20 increase 104. £34, 7s Sd increase 

106 £25 decrease 106 £33, 168 increase 107 £76 increase 

108 £190 mcrease 109 £26 increase 110 £20, lls 3c! increase 
111 £3360, Os 3ci 112. £34, 12s 5d 113 £1862, 10s 7d stock. 
114 £2110, 168 id stock 116 £691, 48 116. £2606, Ss 6c! 

117 £18, 38 Sd. 118 £16, Is 2<!. 119 £7, Is 3c!, 



EX. I.VIL 


zliu 


120 £5, 10« 8d! 121. £166. 122. £246. 123. £62, 10». 

124 £962 126 £3676 126. £76 127. £648, 16«. 128. £18. 

129 *£46 130 £186, 18« 9d. 131. £28, 14« 132. £43, 4a. 

133. £1, 11« 6c? 134 £1125 136. £24, 7a 6d 136. 70. 

137 400 138. 60. 139. 9 140. ’70 141. 140 142. 54. 

143. 80 144 6 146 7. 146. £138, 10« 147. £847, 10s. 

148 £315 149 £76, 12s. 160 £73, 10s 161 £109, 16s. 

162 £74, 8s 163 £1261, 10s 164. £416. 166. £171, 5s. 

156 ii 137 3f 168. 64-. 169 The former 160 The latter. 

161 £1946 stock 162. £4000, £4250, £12000 stock. 163. £360a 
164 £5950 166. £3480 166. £4875 167 £3600. 

168 £3678, 6s 169. £436, 2s lid 170 £9000 171. £8700. 

172. £22080 173. £21840 174 £14620 176. £148, 4s. 

176 £6, 17s 6d 177. No difference 178. JB7750 stock 

179 £216. 180. £139, 19s 181. 80f 182. 93f 183. 98f 

184 £3240 185. At 90 186. £90 187 £196, 13s 4d 

188. £1430 189. £64 increase 190. The former 191. 4 

192. 5^ 193. 3^. 194. 4 196. 4^ 196. 133^ 

197. 86 . 198 96i 199 £72, 10s 200. £120* 201. 6% 

202. 19*% decrease 203. 96 204 £2000 atock 206 120 

206. £10489, 10s 207. £19, 16s Sc? less 208 4s. less. 

209 £1260 210 £3820 211. The latter 212. 128. 

213 114| 214.1661 216. £5290 stock 216 £1600; £1706, stock. 
217. 133i 218 121f 219. £14, Is 22Q £100. 

221 £10000 stock. 222. £525 before, £625 after. 

2!^. 18*V% decrease 224 B 223. 84 226. 80. 

227 £2859, 10s 228 £14 229. At 98. 230 £174735 

231 4i% 232 £24, 5s 4d 233. £144, 10s 

234 The former is better 235 £7765, 6s 8d 236 £40000 

237 £81577 238. £133* 239. £62, 16s. 240 10%. 

241 £37, 10s 242. £1300m4*pc’s, £1350in4po’s. 

243 £4207, 10s in 5 p c ’s , £5409 m 2S p.o ’s 244. £12967, 10s. 

245 £3880 m 3 p o ’s ; £3120 m 4 p o ’s. 

246. £3894 m 2* p o ’s; £3700 m 2| p c ’s 

247 £958, 18s 8d 248 £20416 249. £105 decrease 

1260. The latter. 261 £7600 262. 3%. 263. £1728 

264.80 266. £3990 266 £3900 stock at 93 ; £1100 stock at 88 

267 £2000 stock at 110*, £3333, 6s 8d stock at 113 

268 £2000 stock; 114*. 269.13-31. 260.8*% 

261. £3, 6s 9d increase. 262. £264, 12s 263. £10, 9s 9fd. 

264. £936, 10s Sd. 265 £16, 3s. 7d. increase. 

266. £4733, 6s 8d stodk, £63, 11s 8d gam. 267 £11, 18s. merease 
268 — . 269. £236, 12s 6d 270 £104, 19s 2d 

LVIII. 1. 103 /r 5o 2. 1587 /r 50 o 3 236 ilf. 70p/ 

A' 76 3f Si pf 6 846? 76 c 6.4SJl^hr 7. OSS 4S hop 
8 37 46 0 9. $164 70 0 lO. $6 5io 11.74.267^ 12. 8-06 >. 

13. 105>5ilf. 14. 16-055 Jf. 16.24-05?. 16.6-25^. 17. 62-06/. 



xliy 


ASrSWEKS. 


18 150.19 19. $17-35 20 $175-05 21. 2297 88 e 

22. 1982 Jif 60 jp/ 23. $155 66 c. 24 213 /r 16 c. 26 1053 ft- 

26 415Jtf80j>/ 27 $698 26 o 28 7>7c 29 $13-86. 

30 67 tunes 31. £16, ISa. 9id, 32. £98, 13« 2<i. 33 £3, 28 2d 

34 £18, 1* 7d 36. 4» 9d 36 £3, 2« 2d 37. £2, 6a 3d 

38 £8, 13a 9d 39. 14a 8d 40 £64, 13a 9d 41 £7, 9a 4d 

42. £2, 138 lid 43 £908, 13a 4d 44 £892, 12a Id 

46 £8, 18a 6d 46 £9, la 9d 47. 192jft- 63 c 48 963 /r. 26 c 

49. 634 /f 84 c 60 10246 /r 73 c 61 Sll Jf 2Bpf. 62. i6 M 12®/. 
53. 1916 M 40p/ 54. $17 60 c 66 $1039 20 c 66 1291/ 66 h- 

67. 380/ 16 A®. 68. 66 J 47 c 69 340J2 48*op 60 676 J? 72 itgj. 

LIX. 1. 4 JSTw 5 jffm 7 Dm 3 m 2 4 6 Km 7 3 Dm 

3. 4 97Z. 6 Sm 7 cm 3 mm 4. 4 .flwi 5 *1 m 3 dm 

6 4: m 5 dm 7 cm 3 mm, 6 4 Km 673 m 7 46 j5"m 730 m. 

8. 4S*1 Km 300 m 9 20 iTm 634 m 10 2 Km 53.4 m 

11. 3 m 66 cm 12. 36 m 5() cm 13 1 m 37 5 cm 

14 8 m 46 cm 15 7 m 30-5 cm 16 2-347 -£m 

17. 51-0702 .fi^m « 18 90.125 JTm 19. 13" 025 .5m 

20 7*5 5m 21 4.005 5m 22 8.75 5m 23 -0437 5m 

24 04 5m 26 -0004 Km 26. *0002 5m 27 6000 m 

28 13500 m 29 70 m 30 .7 m 31 .045 m 

32 300 cm 33 750 cm 34 60 cm 36. *3 cm 

36. 300^000 cm 37 60.57 Km 38 718*1 m 39 1120 85 cm. 

40 9.775 5m 41*^ 87-3 m 42. 18 5 cm 43 50 m 

44 24-54 5m 46 58.65 5m 46 8100 m. 47 939 4 m 

48 763-8 5m ^ 49 4.535 5m 60 2.05 5m 

51 69 cm. -H 13 cm over 62 64 cm + 1 cm over 

63. 6 m + 500 cm o^er 54 3 04 m + 32 cm over 66 47 times 
56 18 times 67 702 times 68. 305 times 

69 242 times + 11*3 m. over 60 43 times + 2*5 mm over 

61. 102 /r 34 c 62 68/r 59 c 63 46143/? 75 o 

64 195 /r 91c 66, 133 ilf 21 jp/ 66. 16380 ilf 

^7 50 /r 37i c 68 32/ 62^ c 69 1880 70 167. 

71 18/ 24 c 72 61m. 50 cm 73 51 5m 562^ m 

74 26 times + 16 mm over 76 1006 /r 76 c 76 1655 /r 

77 54 /r 90 c 78. 17 ikf 85 jpf 79. 23 J/ 65 

80 237 /» 60 c 81. 3fr 10 c 82 34 /r 20 c 

83 48/- 79 c. 84. 56 /r 5 c 86 282 M 61 ja/ 86 21 M 39 i>/ 

87. 661 5y. 88. 16 c^r 89 241 times + 1525 g over 

90 73> 6 c 91, 20 Jlf 52jp/ 92 9/»»60c 5pf 

94 13 fr 50 c 95 178 /r 10 c 96 65 c 97 5/ 25 o 

98. 175 /r. 60 0 9 9 48 c 100 20886 /r 26 c. 101 300 sg m 

102. -OSssf, m 103 3000000 sg m 104 2300 sj m. 105 230000 m 
106, 23 sy m 107. 700 cm 108. 70000 sq cm. 109 4-86 sq cm. 

no 3400000 cm 111, 5-3 a 112. 43 a 113 1.98 a 

114. 630 a 116 166,304 cm 116 21.4496 5a 117. 3*315 Da 
118 23 times 119 6131/r87ic 120.61200/- 121 24.15 



lex* i^2b* 


xiv 

122 54 * 810 . 123. 186 ibT 80 124. 145/r. 20 c. 126. 388Jr,S5c. 

126. 28^. 40 6 127, 146 M 75, or 80, ^ 128. SOOOOOO cub cm 

129. 4*85 cub^ m. 130. 150 cvb m. 131 *015 ateres. 132. 168 cub m 
133. 48037-5 cub dm 134. 67 fr. 9 c 136. 30000 Kg, 136. 6-25 Trm 
137. 105 SI , 10500 Kg 138. 65^25 139. 1-1811 iTtw 

140. 1098-6 141. 4-9710 142. 134*52>^ 143 1550-1^7 in, 

144 . 5-5802 sq \n 146. 2-4711 ac 146. 61027 cuib in 

147. 1-3080 ci£5 gds, 148. 1-7608 149. 15-432^5 

ISO. 2-2046^ 151. 2*6400 cm 152. 16*240 dm, 153. -91438 m 

154 4-8279 JTim 165. 6-4512 cm 156. 2-0234 jETo 167. 36-420 a. 
158. 16-386 CU& cm 159. 5-3517 cu& m 160. 4*5435/. 

161. gram 162. 11-340 £]gr 163. 4000^. m, 

164. 51 yds. nearly 165. 175 mtb dm 166. 1609 m 

167. 160-9308 168 12 sq yds 169.^784-54 m 

170. More eaqpensivo 171. 12198 sg' cm nearly. 172. 78 Jr, 

173. 68 4ld nearly 174 Id 176. 25515 Kg nesurly. 

176 144-7 Kg nearly. 177. 215-55 Jf 178. 18-7% nearly 

179. 6-4 nearly 180. 1226^ nearly 


LX. 1. 13356/r 2. B7&d^7SM. 3. 9882-80 7. 4. 19774-80 £ron. 

6. 7696-20 9x7 6. 2260 jf7 12 s7. 7. ill85-Sa 8. 11091-09J2. 

8. 3008 dol 10. 2109-664 mir. 11 £340, 12« Sd. 12. £169, 12« 74 

18. £61, 9. 64 14. £64, 5a 24 16. £181, 8}. 114 

16 £308, 19. 44 17 £345, 13« 74 18 £3816, 18& 104 

19. £72. 12a 64. 20 £69, 18«. 64. 21 12197-44/V- 

22. 3627-88 Jir *23 19300-12 Iron 24 3061^ 4 ae 

25 14097 iTa 7 a 26. 3238-4 mTr 27. £824, 12a 74 

28 £190, 2a 94. 29 £690, 2a 14 30 £80, 9a 74 

31. £169, Oa 34. 32 £640, 11a 64 33. £198, 2a. 

84 £719, 9a 34. 86. 26-07 36. 25-12 37. 49 38 20-46. 

39 94-64. 40. la 2^4 41. 26 40^ 42. 12 2| 

43. 12.19 44 40id 46. 2i% 46. 4% 47. £167, 128 14 

48 £243, 6a 104. 49. £140, 11a 104 60. £1730, 8a 14. 

61 10667-09/r. 62. 8097-22 i7 63.6467-16 7 64 3274 iZa'^ 

55. 24088*76 fr 50, Better to remtt 57, Better to draw 

68. 12-06 for £1. 69. 122-85^ for 100 JT. 60. $4-81^ for £1. 

61 Better through. London, $151-5 62 25*28 Jr for£l 

63. £556, 15a 3(2 64. 26*25 Jr = £1 66. £1 ~ 16*lU rupees 


LXI. 1. 1094-29. * 2. 2961-02 3 6018-696. 4 17894-86 

6 231-732. 6. 1491-77473 7 18-4629 8. -7902 0 -1621. 

10. -1464 11. £6, 9a 4^4 12. £26, 3a 34 13. £86, 9a. 64 

14 £63, lOa 64. ia £407, Wa 34 16. 9a 74 17. 11a 74 

18. 8a 64 19. £1, 4a. 74 20. £1, 16a 34 21. £3, 13a 104 

22. £1, 17a 34. 23. £6, 2a 44. 24 £19, 11a. 26 98 yds 

26. 269 748 27. 734-9 yds 28 1862-6 yds. 29. 103-7 yds 

30 336-2 yds. 31. 96-7 yds 32. 649-2 yds. 33. 190-19a» 



ANSVEES. 


yjv’ 

;4 i~A I'l 1:1 35. 69.C4/rt 36 l.W.S 02 m 37 3891b'. 10 o.?'., 

38 TiA") ii)» jO u/' 39 806 lbs 40 Oj lbs 7 o/s 41 

^2 277*.'' So 43 42..J7b 71 h 44 8811 4.1// 45 ll'fiHJi 

46 13183 70 // 47 £4(M), 8s 114 48 £2114 0> 14 

49 £17, 11' 34 50 £78 0 114 


IsXII. 

1 

30 

2 .50 


3 

80 

4 

100 

5 OOf) 

6 

llijO 

7 

1.5 

8 28 


9 

99 

10 

72 


11 10 

12 


13 

7 

14 0 


16 

45 

16 

96 


17 Jj2 

!8 


19 

01 

20 17( 

1) 

21 

290 

22 

132 

23 

24 

“)7U 

25 

24 

26 32 


27 

36 

28 

63 


29 00 

30 


31 

00 

32 3 J* 

0 

33 

J28 

34 

243 


35 3^5 

36 

fi2: 

37 

735 

38 6400 

39 

IIJ] 

40 

9009 

43 43 

42 

jS 

43 

BO 

44 107 

45 

209 

46 

2.87 


47 2.57 

48 

^<■11 

49 

321 

50 327 

61 

400 

62 

417 


5 3 527 

54 

74£> 

56 

777 

56 10' 

70 

67 

1209 

58 

170 

5 59 3S5S 

60 

2J07 

61 

JJ13 

62 

3.526 


63 

4379 


64 

4722 

65 

524*} 

66 

0013 

67 

9008 


68 

9700 


69 

13765 

70 

Lj2ij 

71 

-20103 

72 

2007 

5 

73 

34104 


i4 

,j OH 12 

76 

371% 

76 

92S20 

77 

0.31.30 

78 

J 04190 


79 

300ri071 

80 

7'.)77077 

81 1 <, n 

82 

w 

80 iiV 

84 

<1 

ri 


86 A 

86 

-r 

87 

1 j 

88 


89 

0 

90 

> r 


91 

92 

i:; i. 

93 

H 

94 IrV 

95 

lA 

96 

nf 


97 5^ 

98 

iiV 

99 

iii 

100 17, 


101 


102 

2-i' 

103 5^ 

104 

Hi 

105 


106 

140‘ 


107 

208^, 


108 .5494 

109 

1 1. 

110 

nr 

111 



112 

192 


113 


114 

l&l 

115 

49 

116 

a 


117 

J 0 

1 u 


118 

1 

119 

cl 

120 

- 

121 

b 


122 

•i. 


123 

1 1 

124 

1 2 

125 

2 

126 

s 


127 

8 


128 

9 

129 

01 

130 

•00 

131 

07 


132 

002 


133 

(/05 

134 

012 

135 

2 1 

136 

17 


137 

73 


138 

00022 

139 

14 6 

140 

3 13 

141 

303 


142 

3.5 7 


143 

4 .57 

144 

j 05 

146 

1*001 

146 

11 01 

147 

140 5 


148 

1 683 

149 

% 0^ 

150 

265 9 

151 

120 

,4 

152 

0005 


163 

3o 04 

154 

37 70 

155 

1 312 

156 

.502 

1 

167 

05 4.3 


168 

2007^ 

159 

70 0,5 

160 

8 008 

161 

11 2 

11 

162 

120 98 

163 

n.53 1. 

164 

IS^‘7 

166 

1 8827 

166 

241 0.4 

167 

5 5.555 

168 

655 36^ 


169 7700 5 170 7 9001 171 400 304 172 1.3 i.l21 

173 WMllO 06 174 I 41421 175 J 7320.3 176 2 23t.0b 

177 S SObbO 178 1 38113 179 6 95701 180 714142 

181 ‘223S31 182 517722 183 (.3>t33 184 I 77245 

185 0236643 186 00316227 187 63 4097 188 8 U236 

189 1 201 190 977 191 2-061 192 S32 

193 065 194 4 518 195 120 196 801 

197 i 198 199 i 200 H 201 1» 202 2-7„ 

203 2? 204 }5 206 882 206 559 207 1.058 

20 8 2 035 2 0 9 775 210 302 211 643 

212 1 061 213 J.472 214 1 099 215 1 773 



EX IXII. 


xlvii 


216 -848 217 -594 218 3-545 219 -101 

220 -083 221 9-8995 222 69-2820 223 4 0557 

224? 2 1928 2 2 6 9-7980 2 2 6 4 4721 227 1 9319 

228. 3-4912 229 2-2361 230 1-7321 231 4 8990 

232 2 6390 233 5 0599 234? 1-2890 235 -4142 

236 -8090 237 -6899 238 *2743 239 15 9373. 

240 15 2942 241. 5-2779 242 -3482 243 -2679 

244 33 9705 246. -0142 246 -0455 247 45685 

248 1 80278 249. -33538 260. 1-875 251 7 yds 1ft. 

252 16 ft 7 m 263 32 ft 10 m. 264 86 ft 255 110 :yds. 

256 219 yds 267 71 yds. 268 880 yds. 269 31 po. 


260. 

91 ft. 

261. i lir. 


262 5^ mm 

263. £198. 

264 

£10, 5s 

6d 265 

137 ft. 

266 £96, 6% 

267. £196, lOs. 

268 

£3, 11s 

269 

61 J yds.; 5s 

IM 

270 48 days^ 

271. 31 

272 

186. 

273 7in 

274 10 in 

275 7 m , 1 ft 9 iTi 

L , 3 ft 6 m 

276 

16 9 

277 

-1367 

278 € 

1 140033 

279 -0707106 

280 

— 

281 

14 ft 

282 120^ yds 

283 

498 15 3ds 

284 

14 

285 

(i) 438, 

(11)1 


286 2 

287 12, 2^ 

288 

103 , 

289 2 7 

290 2-0305 

291 1302 

292 96 8115. 

293. 

, 80 ft. 

294 

24 ft 

296 8 ch 50 Iks ' 

296, 4 950 in 

297 

40 ft 

298 

4%. 

299 

3J% 

300 

6i% 


LXIII. 

1. 20 

2 30 

3 

40 

4 50 

6 6 

6 12 

7 

24 

8 63 

9 77 

10. 

26 

11 70 

12 88 13 9 


15 

15 24 

16 

28 

17 

38 18 

96 

19 125 

20 

567 

21 17 

22 

23 

23 

34 24 

37 

26 48 

26 

65 

27 79 

28 

83 

29 

181 30 

203 

31 950. 

32 

1060 

33 234 

34 

298 

36 

658 36 

735 

37 1101 

38 

2901 

39 4372 

40 

7436 

41 

10090 42. 


43 

44 


46 li 

46 


47 

2| 48 


49 13f 

60 

75i 

61 1^ 

62 


63 

i 54 

•2 

55 -3 

56 

1-2 

57 -01 

68 

1-3 

59 

3-1 60 

•76 

61 18-6 

62 

3 27 

63 91 6 

64 

31-07 


65 513-5 


66 127 65 

67 

1 26 

68. 1-44 

69 

1-91 

70 

-86 71 

-53 

72 I 

73 

1 52 

74 -86 

75 

•43 

76. 

-55 77 

69 

78 -77. 

79 

1-46 

80. -89. 

81 

1 82 

82 198 

83 

10 ft 11 in 

84 

171-61 1 

sq ft 

86 121i sq ft 

86 — 

87 

11 ft 11 in. 

88 

3-2809 ft 

89 1 

in 

90 

88 ft , IW ft 

91 18 ft 

92 

14, 21; 

28 93 £8, 9s 

94 4 

3 96 ! 

2604 

96 11 

97. 

16 

98 18 

99 

25 

100 

44 101 

59 

102 83 

103 

97 

104 44- 

105. 3i 

106 1 122 

107 11 

108 

5-4 ft 

109 4% 110 2% 





LXIV. 

1. 11420 

2. 43657 

3 163125 4 20331. 

5 38160 

6 

5514 e 

7. 12114 

8 101 

9 111515 


10 333478 

11 

34«539 

12. 913e3. 

13 1312304 

14. 552716 

16 1425400 

16 

20452443 17. 

1^3j55166 

18 

58 e 164851. 


19 803845 



xlvili 


ANSWEBS 


20, 362^07 +6. 21 1023 22 104032 + 14 23. 14173, 

24 20^39 25. 22602 26 122202220 27 44111. 28 39e9e 

29 496 30 1331 31. 102332 32. 10172 33. 1002010>222 

34 762 35 427011 36 5752 37 1010101111. 38 823 

39. 11211123. 40 16806 41 214-043 42 2^9-39 43 46-S 

44 40-85714^ 45. 375-S48j5 46 11011100 001 47 134 

48. 577 49. 3t7 50 1613 51 el 52 1295 , 216 

63. 65 64 42 66. Scale?. 66 -69 67, l^e-e3 

68 143-694 69 7t-tBS 60 Scale 8 61.2,2,3,10,14,16 

62 -1^ 63 43 34 64 31 28e 

65. When the den^ contains no factors except 2’s and 3’s, a temmiating 

radix fraction 66 67. 68 ^ 

69 1, 23, 2s, 2^ and 2^, lbs 70 (i) 3®, 3^ 3^*, and 1, lbs , (u) S®, 

and 2, lbs, in one scale-pan, and 3® and 3, lbs in the other 

LXV. A 1, 65 2 Bs lid 3. 4 (i) 12-3, 

(ii) 12300, (m) -123, (iv) -0123 6. 970 pieces, 90 cm over 

6. 48 nil per fcour 7 114 acres 8 Either"112 out, or 

72 not out 9 93J hours 10 A, £48, 12s , B, £24, Ss 


1. 

47 

47 

35 

35 47 

47 


35 

36 

47 

47 S 

7 


235 

142 

245 

140 235 

329 


141 

235 

140 

245 7 

5 


1645 

1645 

1645 

1645 1645 

1645 

2 

£1354, 14s 

, find 276 times {£5—92d ) by Practice 3 12, 18, 36 

4 

la Id 

6, 1-89 

6 £20,550 

7 Five times 

8 

1 hour 59 nun 9 

5 yards 10, French 


1. 

1958 



2 13s 2d 

3. 26-3 


1570 

ten times 


4 141 fr 12 c 

6 14 min 


388 



6 19, 14-5 years 

7 £17, 2s lOd 


157 

once 


8 1120 am 

9 68 % 


231 


10. A 


157 

once 




rem*^ 7^, quot 12 times 




D 1. 1 yard 2. (i) £7, 3s , (ii) 143 times 3-44 4 10s lid 

5 (1) m> (11) -5361, (ui) 53-61 6 36 miles, 52 8 feet 

7 988 31 francs 8 75 9 48 10 8i miles 



B1X» TiAl V« 


xlix 


E 1 (i) 67, i e. 73 times (5 - 4) - (3 -f- 2 + 1) 

(u) 49700, ^e 497 x 100 x 52 52 
(m) £6, 2s Id , %€, 73 times l5 lOe?* — twice 58, 

2, Three 3 1 4. 28600, 9600 5. 8 tunes 6. 3i%. 

7 66 ft ; 63 ft 8. 17 per thousand 9. 6 sheets ; 85 M 

10 58 lbs 6 ozs 


F. 1. “ One thousand and seventy-seven ” , “ Ten hundred and seventy- 
seven”; “Ten, seventy-seven”; “One, nought, seven, seven”; 
“One, O, double seven” 

2. (i) 75, rem^ 6, (ii) 117, rem^ 27; (m) 150, rem*^ 6 3- 

4 (i) £151, 48 2§d , % e. 3675 times (10 — 4) pence; 

(u) tHvj ^ of 1 — and 1 — 

(ill) 38032 -Sar, i e (500 - 5) times 76-834 
6. £16,666, 8s 6. (x) 7i, (ii) 4^ 7. £1347, 7® 6d. 8 2 days 

9. 30 10, 744. 


G. 1. 279 

279 

2790 

2790 

2790 

8928 


2. 17J. 3. 1 -44 4. (i) 10000 miles, (ii) a mile, 

(ill) a yard, (iv) an inch, (v)^^^ of an inch. 

6 1 16 p M 6, £1, 15s. lid 7. £6, 4s. 

8. 5 ft 7^ in 9. 3 francs 10 centimes 

10. Each man £9, 4s. , each woman £3, 9s 


IM 1. 446 2 £204, 168. 3. 97 4 £33, 13s O^d 5 400 

56 34 5 

6. 66-9 Rough check, the expression ?« roughly 35 x X 

18 56 

is rather less than tw%ce 34 7 To within half of a millimetre. 

8. 71 years 9. 4 mm 10 1849 


I. 1. April 1st, 1904. 2 Is Id 3. 8 st.»3 lbs. 4. 90*10 

6 12 marks 6 Scotland 2-0%, Ireland 4-6% 7. 142 fee u. 

8 Yes, about 3s more. 9 £5, 17s. Id 10, 243^%. 


J 1. 4662 2. (i) £37, Os. Id , t e 83 times (6s 7d + 2s 4d ); 

( 11 ) 371395, ^ € 37610 - 3761 x 5 3. 1-285 

4 32, 19, 6, miles 6. 28-3 6. A 7. 140 8. £1,765,000. 

9 6id 10. £4, is 


K, 1, One hundred and fifty ; by the figures 111, 2. 0 

3- 7674 lbs ; 89 feet 4. 18 points 6 5564-16 franca. 

6. 1408 yards 7. 19 ft 6 in 8. £1, 7s. 6d 9. (i) 1 year, 
(n) 4 years, (iii) 10 years, (iv) 28 years 10. 250 


CH34) 


D 



1 


ANSWERS 


L. 1. MCDLXn 2. C pays A 8a IM and B 10a 4(2 3. 4 

4. *066106 5. 16, 13, 11, 11 6. 14*1 years, 6 ft., 7 st llj lbs 

7. 14 miles 8. 32*47 , $16*67. 9. £148, 7» 8d 

10. 998001, 100489 


M. 1 DCCCXLVIL 2. 10584 3 £612, 2« 8d , by the method 

of Bxample tu, page 98 4. 263 5 79 6 3s 6^(2 in 

the £. 7. 8^ nuns., so as to mdicate 3^ mins past 3 

8. 14*4% 9. 2 miles 10. 400 sq in., 612 biscuits 


N. 1. 9990; 1036 2.40 cm 3 *00126 4. £238 5 

6. £61, 12s 8(2 7 4i mi per hr 8 4 loads 9. 66§% 

10. £li; 9s Id 


O. 1. 2704. 2. 72 cm 3. 2*968 4 IJd 5. 63 miles. 

6 60 7 26,664 8. — . 9. 218f gals 10 20 mm. past 12; 

miles 


P. 1. Eight. 2. £30, 6s 7d 3. 40*7 4 12300. Roughly, 

about or 12500. 5. 27J% 6. $6-83 

12 

7. £25, 4bS 8 d£4, I5. increase 9 (1) 153 sq ft , 2448 tiles , 

(11) 805 sq ^ , (m) 1530 cub ft 10 3292*8 litres. 


Q 1 5555. 2 38 thousand times 3 £720, 175 6d 4 83}^ 

5. 10*8 sq ft. 6. 43%. 7 D 8 (1) £16, 25 , (11) £16, 65., 

(m) £15, 65 Sd, 9. 50 10. 297,000 tons 


R. 1 222 2' 31 3. 126 4 11*19 6 £42, 195 lid; 

6 £11, 85 7-50, by 30, inches, 25 feet of string 8 £45,000 

9 (1) £11, 75 6d , (11) £495,495 10. 600, £76, 45 


S 1. ^ X 231 2 £1, 165 Id. 3 0. 4 15451 

5 157 651 6. 1 pint 7. 9 years 7 months, 

8. 30 mSes per hour, 9 6241. 10. 13*5, 5*4, 3 6, cm 


T 1 (1)54,656,375? (11)42,850,598 2 A 3. 24 bolts; 

2*4 inches 4. *051936 6 2*9% 6 £170, 65 lOd 

7. (1) 4 mm 40 secs ; (u) 4 mm 26 secs 8. 184 yards 9, 84. 
10 £3800, 



EX. LXV. 


li 


U. 1. 9x2 + 8x3-1-7x4 + 6x6H-1x0 2. 45 

3. 43f 4, Rough estimate, (i) 1000, 20 x 50; (u) 800, 

% e 30® — 10®; (iii) 626, % e Results to one deo. place, 

(i) 1001-6; (u) 802-6; (lu) 624-2 6. 4f inches. 

6 33 seconds 7 16§%. 8. 288. 9. £1360, 5s. lOd 

10. 6i gallons. 

V. 1 31, 58 ; 19 years 2 £28, ISs. , £9, Is 3c? 

3. (i)2J, te -7 (ii) 134-862, (iii) 8-5631 4. £300 

6. 4c? , lie? , Ic? • 6. 28 , 76. 7. A, £2, 12s. 6A, B, £5, 5s ; 

C, £4, ^ 8- 6-2 kilometres, 87-4 miles, 

9 £26, 6s. 8c? increase 10 87, 88, 89 


W. 1 37 2. — 3. 217 and 341. 4. 4620. 5. 1343 

6 £276 7. £1346, 5s 6c? 8. 23% nearly. 9. 5f cub yds. 

10 6 ft 8 in 

X 1 (i) 3, ( 11 ) 2, (ui) 8, (iv) 52. 2 17s 3, 4. — . 

6. 5 centimes 6 £37, 10s 7. 44-2 miles; 64-8 miles per hour 

8 156J sq yds , 150 sq. yds 9. £213, IJs 8c?. 10. — . 

m 

Y. 1. (i) 1971; (u) 30710 2. £68, 5s. ^3 1 4 About 2i miles 

5. 2 47 acres 6 18 miles 7. £445 8 -0025 inch, nearly 

9 1215 acres 10. £47, l7s 9c? ; £128, 18s 6ce , £151, Os 6c? 

Z. 1 1061. 2 36,076,639, 1068 3 £4, 5s 3c? 4. 4. 

6. (i) -000073, (ii) 68-4. 6.36000 7 99 men 8.3212*41. 

9. i mile, 60 seconds 10. 7i in , 6^ m. 

AA 1. 1521 2. 125 8c? 3 1887 million, 

but not to 6, places of decimals. 

6 150 lbs 7 £360 8 3 ft 4 in. 

10. £15, 2s 6c? 

BB, 1 428 2 *More than 200 years 3. 800 4. £1098 

5. About 530 Kg 6. The latter 7 (i) £-025 is 6c?., so 

•0248 IS less than 6c? ; (u) 3 is a factor of 132, but 3 is not a 
factor of 1148, (iii) The second rectangle has 4 times the area 
of the hrst 8. — 9. 20 gallons 10. 2 miles. 


4. Correct to 5, 
6. 10 ft 11 m 
9. As 14 to 9 
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ANSWERS 


1. (i) £1, 6s 6d , (ii) 1 half-sov , 135 m silver, 2s in copper 

2. 2520, 2688, 2856 3 -09 4 2-44 miles 6 7 30 a Mr 

onEriday, 41^ mins past 7 6 60% 7. £106, 11s, 2<2. 

8. 17-65 9 21 minutes. 10 About 11,100 cub metres 


DD. 1. 455,832 times 2 1513 and 712 3. 22 quarts 

4 3-9% 5 £7, 175 2d 6 265 black, 264 red 7. 9 inches 

8. 18 9. 2808 kilogrammes 10 23-1% 


EE 1. 

6 

6 . 


5 times 
(IV) 33^% 

I 


= P = 


(i) £30, 14s 3d , (u) 2id , (ui) £10, 4s 9d ; 
3 (i) 22, (u) 99, (m) 220 4 .2231 

1001 w = UV 

,160’ m’ Pji ’ pr ' 

(1) 41° r , (ii) 85° y , (XU) 176° F , (iv) 36° C , (v) 16° C , (vi) 10° 
below zero 0 7 3 ft 8 in 8 132 posts, 396 rails, 

£13, 4s 9 70 miles 10 The circle by more than 

683 sq ft 


FP. 1 1,000,000,000 milligrams 2 Seven 3 Scotland, 6-4% 
increase , Ireland, 1 7 % decrease 4 14 mm nearly 

5. £5, Os 2id 6 1 % decrease in revenue 7 A, 22s lOd , 
B, 21s 8d , 0, 18s 6d 8. 97 to 15 9 93 10 6i miles. 


GG 1. 17s 5d \ 3id , 6*% 3 3100 miles 4. £2, 14s 

5 82 sq m 6 23 girls 7 250 cub ft 8 (i) 4^ mi j 
(ii) 31J mi ; (m)'22J mi 9 89,460 kilogrammes 10 819 


HH 1. 347 and 253 2. £451, Os 8d , 382-6 cub ft 3 (i) 1, 

(u) 2s SJd , (m) 218.8 sq cm 4 104“ F = 40“ C = 32“ R ? 
85“ C =.185“ F , 48“ R = 140“ F 6. 37i% 6. OJd 

nearly 7 437 8. 3J miles per hour 9. 15s lid 

10. Panama more than twice as costly 


II 1 2,012,174,541, 2,057,695,731 2 Just over 4 francs 37 centimes 

3 1609 metres 4 69 grammes 6 323 girls 6, 62 
7 1324 8 £2604, 3s 4d 9. 9| miles per hour 

10 25 7^nches nearly 


JJ. 1. 18,000,000,000,000 miles 2. 135 lbs 

4. 1013 litres 5 72-9% 6. £3200 

8 At half-past 12 9. IJJ cub feet 

and seventy -five and a half, 37-3 


3 4,306,451 
7 3680 metres 
10. One hundred 



EXAMINATION PAPERS. 


Hii 


KK. 1. 7743, 2 . 6 . (88 + 1) (88 - 1), or 88 ^ - 1 2 (i) 0, (ii) |, 

(m) £22, 7s 4,d , (iv) 41,100 sq yds 3. £261, 4s 2d. 

4 3*937 inches 6 . £25, 6 s 6 . ^ cwt 7. 894,432 cub yds 

8 . 58,778 million cub ft The error arose from the omission of the 

word “thousand”, 778 is about f of a thousand, so 58,778 
million IS about 58| thousand million. 

9. 40 years 10. £1836, Os lOd 


LrL. 1 27 2. 44 feet 3 The sovereigns, by about -05 lb 

4 - Government 305, Opposition 281, Independents 84 6 81*6% 

6 £320 7. 578 sq yds 8 . 128 ft per min nearly. 

9. 3*7321 10. 27 feet 


MM. 1. 189; 8 2! £280 3 23,513,768,964 4 * 02237 , 45 miles 

an hour, nearly. 6 . 581 million 6 . £16, 6.S 8 d 7, 168 
8 . Yes , 2 ft 3 in by 1 ft. 9 in. by 8 J m. externally, leaving 3 in. 
for waste in sawdust 9. 17 feet. 10. 402854, 20590 


NN. 1. Monday. 2. 1840 kilogrammes 3 2 ^ feet 4. 8 ft by 
4 ft by 2 ft 6 67^ seconds, 135 yards 6 (i) 86 ft , 
(ii) 50 ft , (ill) 18i ft , approx 7 120(X> gallons. 

8 . 40 cm 9 48$ minutes; 2 miles; lOd. 10. 35 and 51. 


EXAMINATION PAPERS. 

Camb. Lrocal Bxams , Dec , 1912 

Preliminary —1. 20,604,819 2. £17, 18s Hid 3. 26520 

4-. (i)i, ( 11 ) H* 6 22*5, *075213 6 . (a) £10; (5) 

7. £1, 19s 04d. 8 £37, 2s Qd. 9. 3s 10 2s 


Junior — Al, 308 , 93632 A 2. (1) 1, (11) *09. A3 £30, 16s 

A 4. 2481 francs 60 centimes A 5 £22, 19s 4d A 6 . £16, 11s 9d 

|A 7 By £25 B 1. 2 hours B 2. 14 days. B 3. The 1st by 5f miles 

B 4. 12 gallons B 6 . 34|%. 


Senior — 1 . Three 2. (i)H^ (li) 3 369000 ; 26*46 

4. 34*47 miles per hour. 6 . £15, 5s 6 d. &- dE65, 9s 3d 

7. *3937 inch 8 . £2, 5s 6 d 9. 26% 10. The Bank stock. 


Oxford Bocal Exams , March, 1913. 

Junior — ^1 17s. 6 d. 2. 81 ; f pint 3. Is 0|d. 4. £38, 16s 1 Jd 

6 1*853 6 £1, 19s 4id 7. £15187, 10s ; £100 loss 8 . 9801; 1024 

9. 231; 24389 



liv 


ANSWERS. 


Senior —1. -521875 2. £12, Os, O^d 3 17 4 Is 9d 

5. 1200 dollars 40 cents, nearly 6 £2, 8s 6d 7. £140. 

8. 43^ aq ft, 9, 160 lbs 


London University Matric. Exam , 1913. 

1 53 8 , -000364. 2 107*52 feet 5 1-22 miles, per hour, approx 

3. £17500 


Board of Education, Prelim Certificate Exam , 1912 

1. 4497 fr 78 c 2 2-0873. 3. 361 equal tiles 4. 19-23 

5. 21 6 97-0299% 7 4 lbs 8 ii 9, 1600 sq in, 

13 sheets, 740 sq in lO. 39208 

11. ( 1 ) £135 18? 4d»te ^ of £(168 - 1), or £14 ^ Is 8d 

( 11 ) 140, ^ e, VI 6 x7x25x7, or4x7x5 

(m) The first, by inspection, for its numerator is greater, and its 
denommator is less, than those of the second fraction 
(iv) 70^ miles, *66 times 12 miles — ^ of 12 miles 


1. 169 4d, 2 id 3. 314-2 mm , 309-4 mm. 


Board of Education Science Exams.^ igz 2 

Pbaotioal Math^, Lower Paper — ^1 *00457 2. 4-9 inches 

Higher Paper — 2-600' 


Civil Service Exams , zgz 2 

Boy Clerks, First Paper — ^1. 6506 
4. 88 mm 6. 114 mm 6 — 

9 £1, Is 9d, 10 185 lbs 11. 94^% 

14. 749 cub decimetres 16 20 inches 


2 15 3. 4180 yds 

7 5s lid 8 Seven 
12. £4, Os 8d 13. 48 mi 


Second Paper — 1 A, £23, 14s , B, £15, 18s 2 £7, 19^ 

3 160,000 cub ft ; 237 cub yds 4, 9 mm 

5 27 blocks, each 17 7 by 7-7 by 5-7, cm approx ; -9 Kg 


Woman ajjtd Girl Clerks —1. £1130, 17s 9d 2. 2126J cub in ; 
65i lbs , nearly 3 46%, £42,000,000. 4 ^8, 58 6 The second ; 

2-5 cub ft. 6. 15 chairs lu a row; 28 rows; 840 persons 





